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Novice Agriculture Teachers’ General Self Efficacy  

and Sense of Community Connectedness  

 
G. Curtis Langley1, Michael Martin2 and Tracy Kitchel3  

 

The attrition rate for novice teachers can range between 20%-50% in the first five years.  This 

problem has concerned researchers in school-based agricultural education because of the shortage 

of agriculture teachers and high demands of the job.  Researchers narrowed down the reasons why 

teachers leave the profession including the role of self-efficacy.  While self-efficacy of novice 

teachers in the classroom has been researched, general self-efficacy of novice teachers has not 

been examined.  We investigated the influence of moving into a new community and adjusting to 

the new culture and social connections of the new community on the teacher’s self-efficacy.  The 

purpose was to determine if culture shock and social connectedness explained general self-efficacy 

of novice agriculture teachers.  It was concluded that the construct of core beliefs and how people 

react internally to their community within the culture shock theory significantly explained a 

proportion of the variance in general self-efficacy.  The findings implied that the culture distance 

experienced by a novice teacher in a new community could affect their general well-being and 

ability to accomplish their goals. 

 

Keywords: teacher efficacy; self-efficacy; teacher retention; novice teachers 

 

The American educational system faces the significant problem of novice teachers leaving 

the teaching profession after a short tenure in the classroom.  Teacher attrition rates have ranged 

between 20% and 50% of all teachers leaving in the first five years (Hughes, 2012).  As such, 

teacher retention has become a significant thread of study for researchers.  The demands of school-

based agricultural education are high (Torres, Lambert, & Tummons, 2009) and teacher retention 

has become a concern (Mundt & Connors, 1999; Myers, Dyer, & Washburn, 2005; Kitchel et al., 

2012).  Researchers have tried to narrow down the reasons why teachers leave the profession, and 

one important thread that has emerged is the role of the teacher’s self-efficacy in teaching 

(Whittington, McConnell, & Knobloch, 2006).   

If a novice teacher feels unsuccessful at teaching, then that teacher may want to leave the 

classroom (Knobloch, 2006).  Although Knobloch’s (2006) research highlighted generally high 

levels of self-efficacy among agriculture teachers; some novice teachers still reported differing 

levels of self-efficacy.  Pedagogical research reveals a trend wherein those engaged in student 

teaching experience high levels of self-efficacy at the beginning and end of their teaching 

experience, but experience decreasing self-efficacy in the middle of the experience (Swan,Wolf, & 

Cano, 2011).  Furthermore, teachers entering the profession reported the highest levels of self-

efficacy at the end of student teaching, while the lowest levels were reported at the end of the their 

first year (Swan et al., 2011).  This decline could be attributed to the absence of cooperating teachers 

or other supporting structures (Hoy & Spero, 2005).  Ultimately, self-efficacy can explain teachers’ 

self-perceived ability beyond the act of teaching (Judge, Locke, & Durham, 1997).  Self-efficacy 
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of a novice teacher will affect a teacher’s decision to remain in the classroom (Swan et al., 

2011).  For many novice teachers, starting the first job is not the only stress with which they may 

be coping.  Leaving their college or university community to begin a career in new surroundings 

may also generate stress.  

Many novice agriculture teachers have to move to unfamiliar communities for their first 

teaching position.  Adjusting to a new community could cause teachers stress and affect their self-

efficacy.  Psychological research revealed that feeling unconnected from the community where you 

live and work can lead to negative effects, including personal stress and a decrease in self-efficacy 

(Kennedy, Cameron, Greene, 2012; Speller & Twigger-Ross, 2009; Zhang & Goodson, 2011).  

Much of this research indicated people who live and work in new communities experience higher 

levels of personal and professional anxiety.  Novice agriculture teachers’ level of self-efficacy can 

be influenced by where they work and live, in addition to the work itself.  

 

  Conceptual Framework 

Conceptually, this study relied on three different theoretical perspectives: general self-

efficacy, social connectedness, and culture shock.  Culture shock and social connectedness are 

being used to explain the phenomenon of teachers moving to new communities.   

Self-Efficacy 

Self-efficacy emerged from Bandura’s research on social cognition.  Self-efficacy is the 

belief of someone’s own ability to accomplish or perform a specific task at a designated level 

(Bandura, 1986, 1997).  Researchers have defined self-efficacy along various theoretical and 

conceptual arguments.  Bandura (1997) argued that one’s level of self-efficacy should be measured 

for a specific task and not for someone’s broader traits; however, researchers have challenged this 

strict situational view through the utilization of general self-efficacy (Cervone, 1997; Stajkovic & 

Luthans, 1998).    General self-efficacy, on the other hand, is described as a person’s belief in their 

overall ability to perform well across a variety of different contexts (Chen, Gully, & Eden, 2001).  

General self-efficacy is developed slowly as a person experiences success and failures over a life 

time.  General self-esteem has a strong influence on a person’s self-esteem, locus of control, and 

neuroticism (Gardner & Pierce, 1998; Judge et al., 1998; Judge et al., 1997). 

Agricultural education researchers have used multiple instruments to measure the self-

efficacy of teachers regarding their ability to teach in the classroom setting.   Common domain 

researchers have investigated overall teaching efficacy, student engagement, classroom 

management, and instructional strategies (Knobloch, 2006). However, teaching ability and the 

perception of one’s ability is also an important phenomenon (Krysher, Robinson, Montgomery, & 

Edwards, 2012), but little to no research has been conducted to explore how agriculture teachers’ 

communities affect their self-efficacy in those domains.    

Culture Shock 

The term culture shock is used to describe the emotional disturbance people have when 

they are exposed to an unfamiliar cultural environment (Mumford, 1998).  The idea developed from 

Oberg’s (1960) research on Americans working abroad.  The concept has been furthered research 

and problematized since Oberg’s original work.  Taft (1977) provided the framework for future 

culture shock research and outlined six aspects of culture shock: 1) strain of psychologically 

adapting; 2) sense of loss and feelings of deprivation from loss of friends, status, and possessions; 

3) being rejected or rejecting members of new culture; 4) confusion concerning new role and 

identity; 5) reactions to new culture awareness; and 6) feelings of incompetence from not being 
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able to adapt to new culture.  Further culture shock research have been built upon Taft’s 

conceptualizations and researched from multiple perspectives including cognitive, behavioral, 

phenomenological, and sociopsychological aspects (Chapdelaine & Alexitch, 2004).  The 

sociopsychological approach views culture shock as an effect or psychological and social 

development (Furnham & Bochner, 1982).  Ultimately, some people quickly adapt to the cultural 

differences they face, while others experience a chronic and debilitating anxiety that inhibit work, 

or culture shock (Mumford, 1998).  For agriculture teachers, it can be conjectured that high levels 

of culture shock would bring about high levels of anxiety and thus affect their self-efficacy. 

Social Connectedness 

The concept of social connectedness focuses on a feeling of belongingness in life 

experiences (Lee, Draper, & Lee, 2001).  The concept was derived from Kohut (1971, 1977), a 

psychologist who defined a person’s life experiences as personal relationships and social activities 

within their social circle.  People with high level of social connectedness have the ability to make 

interpersonal changes and adapt to social and relational changes. People with lower levels of social 

connectedness struggle to make personal and social relationships, and the stress from their lack of 

connectedness may become personally and psychologically debilitating.  Lee and Robbins (1995) 

argued that belongingness is the critical factor for social connectedness, and belongingness has 

three major components: 1) companionship 2) affiliation and 3) connectedness.  As such, these 

constructs also became part of our conversation on what influences novice agriculture teachers’ 

self-efficacy. 

Conceptual Connections 

Given previous research (Kennedy et al., 2012; Speller & Twigger-Ross, 2009; Zhang & 

Goodson, 2011), a teacher’s general self-efficacy should be related to the level of social 

connectedness they have within their community and the amount of culture shock they experience 

based on their interaction with that community. Teacher retention researchers have not examined 

the relationship of novice teachers’ general self-efficacy to the culture shock they may experience 

living in new communities nor have they related the possible lack of social connectedness to a 

decline in self-efficacy.  If an agriculture teacher experiences high levels of culture shock and low 

levels of social connectedness in a new community, then she or he may experience lower levels of 

general self-efficacy.  Thus, a teacher under these situations may have a greater tendency to leave 

the profession.  The opposite may occur, as well.  If a teacher experiences low levels of culture 

shock and high levels social connectedness in their new communities, his or her general self-

efficacy may rise.  Novice teachers may be more likely to stay in the teaching profession under 

these circumstances.       

Purpose and Objectives 

The purpose of this relational study was to determine if culture shock and social 

connectedness explains general self-efficacy of novice agriculture teachers. The following 

objectives guided this study: 

1. Describe the level of self-efficacy of the novice agriculture teachers. 

2. Describe the level of culture shock of the novice agriculture teachers. 

3. Describe the level of social connectedness of the novice agriculture teachers. 

4. Determine if a model exists explaining a significant proportion of the variance in novice 

teachers’ self-efficacy, as explained by their culture shock and social connectedness.   
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This study aligns with Priority #6 of the National Research Agenda: Vibrant Resilient 

Communities (Doerfert, 2011). As such the key outcome of priority #6 is that “Local communities 

will have effective leaders and engaged citizens who ensure high quality educational and career 

development opportunities for youth and adults and proactively sustain an environment conducive 

to positive community change.”  Likewise this research asserts that teachers have to fit in with their 

community if they are to be effective. Identifying a problem with their reaction to the community 

they work in helps achieve a key outcome of this priority.  

 

Methods 

Population  

To determine the level of personal satisfaction among novice agriculture teachers, first and 

second year teachers in Missouri who were recent college graduates (as defined by those who took 

teaching jobs upon graduation) were utilized.  Those who had not entered teaching recently were 

excluded because they could have been embedded in the community for which they were teaching 

and/or had coped with culture shock from the move of a previous job. The initial frame revealed a 

total of 48 novice teachers.  After processing the returned questionnaires, it was determined only 

42 entered the profession as defined for this study.  From this 42-person sample, 30 respondents 

provided feedback for this study.  This sample represented a time and place for first and second 

year teachers in Missouri who were recent college graduates. Individuals in a selected group of a 

given time period could be representative of similar groups in subsequent or prior time periods 

(Oliver & Hinkle, 1982).  This argument provided justification for sample extraction of inferential 

statistics capable of being inferred to future novice teachers over time in Missouri.  

For this study, demographics of the sample revealed slightly more than half of the novice 

teacher is were white females (n = 16; 53.3%).  The average age of the whole sample was 26 years 

of age old and has been teaching for about two years.  Meanwhile almost half (n = 14; 41%) of the 

respondents indicated they had changed schools (moving from one school to another) in between 

their first and second year of teaching.  Moreover, it is important to note that while 82% of the 

sample was between the ages of 22-26, nine percent of the sample was between the ages of 37-47.  

This distribution of ages indicates an age gap for the older teachers entering the profession. 

Instrumentation 

This study utilized three different instruments in a single questionnaire.  The instruments 

were the General Self-Efficacy Scale (GSE; 1 construct), Social Connectedness Scale (SCS; 3 

constructs), and Cultural Distance Index (CDI; 2 constructs).  This study relied on the GSE 

conceptualization of self-efficacy theory.  The GSE conceptualization has been defined as 

“individuals’ perception of their ability to perform across a variety of different situations” (Judge, 

Erez, & Bono, 1998, p. 170).  The GSE took into account the previous experiences of one’s life.  

The success and failures of someone across their whole life was taken into account along with their 

vicarious experiences, verbal persuasion, and psychological state.  The GSE diverges from 

Bandura’s original theory of self-efficacy because GSE views competency of self as a situation-

independent belief (Scherbaum, Cohen-Charash, & Kern, 2006).  The GSE instrument utilized in 

this study was the New General Self-Efficacy scale from Chen et al. (2001).  The instrument 

captures self-efficacy across a broad range of work-related contexts and “captures differences 

among individuals in their tendency to view themselves as capable of meeting task demands…” (p. 

63).  There were nine items on the instrument representing GSE.  An example of an item included, 

“I will be able to achieve most of the goals that I have set for myself” using a five-point Likert-

type scale with 1 = Strongly Disagree to 5 = Strongly Agree.  The reliability coefficients for the 

GSE from previous research ranged from Cronbach’s alpha score of 0.85 to 0.91 (Chen et al., 2001; 
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Desivilya & Eizen, 2005).  Evidence of construct validity (convergent and discriminant) were 

provided by three studies (Chen et al. 2001). In each of these studies, results of principal component 

analysis supported the predicted 1-factor solution across multiple samples and times.    

The three constructs of the SCS included the constructs of connectedness, affiliation, and 

companionship. The focus of the instrument was the “emotional distance or connectedness between 

the self and other people, both friends and society” (Lee & Robbins, 1995, p. 239).  The construct 

of connectedness related to a person’s ability to identify with the social roles of their lives.  The 

instrument had four items pertaining to connectedness, and an example item was, “I feel 

disconnected from the work around me.”  The construct of affiliation focused on a person’s 

participation in civic and social organizations and activities.  The instrument had three items related 

to affiliation, which included the item, “I don’t feel I participate with anyone or any group.”  All of 

the questions from the SCS portion of the instrument were answered using a six-point Likert scales 

where 1 = Strongly Disagree to 6 = Strongly Agree.  Reliability estimates using Cronbach’s alpha 

coefficients for the constructs of connectedness and afflation from a previous study were 0.79 and 

0.76, respectively (Lee & Robbins, 1995). The SCS was determined valid by Lee et al. (2001).        

Mumford’s (1998) conceptualization of culture shock through the cultural distance 

instrument (CDI) relied on the sociopsychological approach of culture shock.  The items of the CDI 

were developed from Taft’s (1977) outline of culture shock.  The two constructs of the Cultural 

Distance Index were core culture shock (7 items) and interpersonal stress (5 items).  The core 

culture shock questions focused on a person’s internal reactions to their new culture.  A sample 

item included, “Do you feel a strain from the effort to adapt to a new culture?”  The interpersonal 

items from the instrument centered on a person’s social experiences in the new culture.  This 

construct included the following item, “Are you finding it an effort to be polite to your hosts at 

social functions?” The items from both CDI constructs required respondents to rate their level of 

agreement as: most of the time, occasionally, or not at all.  The CDI was tested for validity by 

Mumford (1998) when he distributed his instrument to scholarly groups in various regions of the 

world.  Each group then reported the validity to Mumford.  

For this study, reliability estimates for the constructs were calculated using a pilot test.  

Although we used a previously tested instrument, the population was not considered to be in line 

with previous studies using this instrument.  Twenty-two novice agriculture teachers from a 

southern state completed a pilot study. A Cronbach’s alpha was calculated for the constructs of 

affiliation (SCS) at 0.79, social connectedness (SCS) at 0.76, core culture shock (CDI) at 0.91, 

interpersonal stress (CDI) at 0.62, and general self-efficacy (GSE) at 0.87.  One construct, 

companionship (SCS), was not included in the study due to the construct only containing one item.  

The range of Cronbach’s alpha coefficients was from 0.62 to 0.91.  The construct of interpersonal 

stress was toward the lower limit of acceptability according to Nunnally (1978) who suggested that 

.50 to .60 is acceptable in the early stages of research.   

Data Collection and Analysis 

Given the opportunity to collect data in person, we utilized a meeting of first-year teachers 

to collect data on that particular subset of the sample.  Second-year teachers’ data were collected 

via mail survey. Dillman’s (2007) Tailored Design Method for Mail and Internet Surveys guided 

the data collection. We also used procedures prescribed by Dillman for collecting data in person 

for the first-year teachers. Participants who were administered the questionnaire in person were 

informed participation was voluntary.  Upon completion, respondents were asked to return the 

questionnaire.  The second-year teachers completing the internet-based survey were first sent a 

recruitment letter via e-mail followed by an invitation e-mail one week later.  Three follow-up 

emails were sent at one-week intervals to those that did not respond.  There were 30 responses 
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returned providing a response rate of 71%.  To handle non-response error, respondents were 

grouped as early or late respondents. In addition, a Mann-Whitney U test was utilized to determine 

if there were differences between the first- and second-year teachers.  This test, as opposed to a t-

test, was deemed more appropriate given the small sample size of the two groups (Field, 2009).  

Results indicated all constructs were not significantly different between the groups; thus the sample 

was treated as one whole as opposed to two subsets by years of teaching. 

  

Descriptive statistics were calculated for the first three objectives guiding this study.  

Objective four called for a multiple regression model to be built according to standard regression 

practices.  Although considered the weakest type, stepwise regression was selected given the 

exploratory nature of the relationships (Field, 2009). In conducting a multiple regression, 

multicollinearity was identified as a key assumption. In general, multicollinearity can cause wide 

confidence intervals and inaccurate p values for independent variables (Field, 2009). An analysis 

showed no signs of multicollinearity producing a Variance Inflation Factor (VIF) of 1.0 with a 

tolerance level of 1.0.  Field (2009) suggests a VIF level under 10 and a tolerance level over .2 

would indicate a model showing no signs of multicollinearity.   

 

Results  

Objective 1 sought to describe the level of self-efficacy of the novice agriculture teachers.  

The mean self-efficacy score as indicated by the General Self Efficacy scale indicated that the 

teachers generally felt good about their ability to be successful in a variety of different contexts (M 

= 4.13; SD = .29). Objective 2 sought to describe the level of culture shock of the novice agriculture 

teachers.  The Cultural Distance Index was measured on a scale of 1-3.  A high value indicates a 

low level of culture shock.  Teachers indicate that their core culture beliefs (internal reactions) are 

“occasionally” disturbed from being in a new geographical location (M = 2.22; SD = .27). 

Moreover, novice teachers also indicated their interpersonal beliefs are “occasionally” disturbed 

(M = 2.31; SD = .33). Objective 3 sought to describe the level of social connectedness of the novice 

agriculture teachers. Novice teachers indicated they were moderately connected throughout both 

constructs of connectedness and affiliation.  The findings for the first three objectives are 

summarized in Table 1.   

Table 1  

 

Means and Standard Deviations for General Self-Efficacy, Culture Shock, and Social 

Connectedness 

 Mean  Standard Deviation 

General Self-Efficacy (GSE Instrument) 4.13  0.29 

Culture Shock (CDI Instrument)   

     Core Culture Shock 2.22  0.27 

     Interpersonal 2.31  0.33 

Social Connectedness (CSC Instrument)   

     Connectedness 4.31  0.77 

     Affiliation  4.34  0.73 

Note.  GSE Scale:1= Strongly Disagree, 2 = Disagree, 3 = Neither Agree or Disagree, 4 =  

Agree, 5 = Strongly Agree; CDI Scale: 1 =  Most Of The Time, 2 = Occasionally, 3 = Not At 

All; SCS Scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Mildly Disagree, 4 = Mildly Agree, 5 

= Agree, 6 = Strongly Agree 
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Objective 4 sought to determine if a model exists explaining a significant portion of the 

variability in novice teacher’s self-efficacy as measured by their culture shock and social 

connectedness.  A stepwise multiple regression was calculated to determine the relationship (see 

Table 2).  The analysis resulted in a statistically significant model (p = .02) which only included 

the Core Culture Shock construct explaining 18% of the variance in one’s General Self-Efficacy. 

As indicated by Table 3, the Core CDI construct is the only construct that significantly explains a 

portion of the variability.  All other constructs were excluded from the analysis via stepwise 

multiple regression procedures. 

 

Table 2. 

  

Stepwise Multiple Regression Analysis of General Self-Efficacy as the Dependent Variable and 

Constructs of Culture Shock and Social Connectedness as Independent Variables 

Variable β Std. Error t p 

Core Cultural Shock .43 .18 2.41 .02 

Note..  R2 = .18 

 

Discussion 

The study had several limitations.  The first was how self-efficacy was measured.  There 

are several approaches to measuring self-efficacy; the findings of the study only reflect self-efficacy 

as a general state.  Secondly, the findings were not only limited by the time and place sample, but 

also by the definition used for novice teachers.  In this case, novice teacher was defined as a first- 

or second-year teacher who had started teaching upon graduation. Although this was used to control 

for extraneous variables, it still served to limit the generalizability of the aforementioned definition 

of a novice teacher. 

 

Objective 1 described the level of self-efficacy of the novice agriculture teachers. Novice 

agriculture teachers have self-efficacy in regard to their life as a whole (which was not discussed 

as a separate issue in this study).  Caution should be used when relating implications on this finding 

back to other self-efficacy research in agricultural education.  Researchers have examined self-

efficacy from the perspective of teaching (Knobloch, 2006; Swan et al., 2011) and not from the 

perspective of their general life.  This study did not specifically ask the novice teachers about their 

efficacy in teaching.  The conclusion implies novice teachers in this study seem to feel good in 

regard to their ability to achieve many of their teaching goals.  It is recommended that future 

research measure both novice teachers’ level of teaching and general life self-efficacy to identify 

any possible differences.  There could be situations when a teacher has higher levels of general 

self-efficacy and lower levels of teaching self-efficacy and vice versa. This would be particularly 

important if teachers felt they could not connect with the students, but generally felt they were able 

to perform in the community. Understanding a novice teacher’s level of self-efficacy from both the 

general life and teaching perspectives could help shape teacher preparation programs giving 

curricula planners an incentive to include preservice teacher instruction aimed at boosting teachers’ 

beliefs in themselves.  Such understanding could also bring about questions of fit to the position of 

being an agriculture teacher. 

In regard to self-efficacy, further research is warranted to specifically investigate if teachers 

feel they can perform the duties of an agricultural instructor in an unfamiliar culture based on 

different lifestyles and population identities in a new community, and/or be socially acceptable in 

their newly assigned community.  This study did not separate the two ideas, but there could be 
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some discrepancy between the work place and social interaction.  As teacher educators, efforts need 

to be made to continue boosting self-efficacy through preservice teacher activities.  

Objective 2 described the level of culture shock of the novice agriculture teachers.  It was 

concluded that novice agricultural teachers occasionally suffer from culture shock because of the 

perceived distance from or difference compared to their accustomed community.  This conclusion 

implies that when novice agriculture teachers are away from their accustomed community, they 

may experience occasional negative sociopsychological effects from this separation (Mumford, 

1998).  One aspect of culture shock not measured was differences between the size of the teacher’s 

“home” community and their new community.  The physical distance from the teacher’s 

accustomed community was not measured.  These are both possibilities for future research. 

Objective 3 described the novice agriculture teacher’s level of social connectedness.  It was 

concluded that agriculture teachers felt moderately connected with their new community.  Previous 

research indicated a person’s ability to change their self-image and acceptance of others was 

indicative of their high levels of social connectedness (Lee et al. 2001).  As such, it is implied that 

teachers being socially connected enables them to make changes in their personal life that have 

positive outcomes within the community.  More investigation into the ways in which teachers are 

socially connected or can become socially connected is needed. Research could also target teachers 

who have problems with social connectivity.  Such teachers could still be connected to one of their 

previous places of connectedness.  These places could be the university community or even their 

home community.  Anecdotally, it is not uncommon to hear preservice teachers reference their 

home agriculture programs in pedagogy coursework.   Such references could indicate a connection 

barrier to new communities. 

Objective 4 sought to determine if there was a significant proportion of variance in self-

efficacy explained by cultural distance or social connectedness.  The construct of core culture shock 

(how people react internally to their community) within the culture shock theory (as measured by 

the Cultural Distance Index, CDI) was determined to be of value when explaining variance in 

general self-efficacy.  Oberg (1960), and later Mumford (1998) indicated a person having high 

levels of culture shock can struggle with the ability to live and work in a new environment.  This 

conclusion implied that the culture distance experienced by a novice teacher in a new community 

could have an influence on their general well-being and ability to accomplish their goals.  It is 

recommended that teacher educators consider ways to prepare preservice teachers for the transition 

to new communities.  A diversity of field experiences, purposeful placements in student teaching, 

which safely allows the teacher to experience a different community other than their own, and 

conversations helping teachers dissect why certain strategies may have worked in their 

communities and others have not are all possibilities in accomplishing this recommendation.  The 

authors recommend more research to investigate how culture shock can affect novice agriculture 

teachers’ self-efficacy.  Furthermore, qualitative research could help explore the phenomenon of 

culture shock for novice teachers in new communities.   
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“You’ve Always Got Challenges”: Resilience and the 

Preservice Teacher 

 
Erica B. Thieman1, Adam A. Marx2, and Tracy Kitchel3 

 

Abstract 

 

Agricultural educators hold a position that bears much responsibility to many different 

stakeholders and is accompanied by many forms of stressors, making a high level of resilience 

particularly essential to this group (Anderson, Kitchel, & Thieman, 2012; Croom, 2003; 

Straquadine, 1990; Torres, Lambert, & Lawver, 2009; Walker, Garton, & Kitchel, 2004). 

Agricultural educators continue to be in short supply in relation to demand and especially in the 

early years high attrition rates plague the profession (Kantrovich, 2007). The purpose of this 

phenomenological study was to describe teacher resilience of preservice high school agricultural 

educators. The population studied was ten pre-service agricultural education teachers in their last 

year of coursework in agricultural education at the University of Missouri. The themes exposed 

include: youth experiences are a key component toward reflection on resilience, the uncertainty of 

the reality of the job could counter resilience, and belief that “doing a good job” is key to resilience 

in teaching. Recommendations for practice and theoretical questions for teacher educators to 

discuss are provided. 

 

Keywords: resilience; preservice teachers; agricultural education; student teachers 

 

Agricultural educators hold positions bearing much responsibility and answering to many 

different stakeholders, making a high level of resilience particularly essential to this group as stress 

can easily become a daily occurrence (Anderson et al., 2012; Croom, 2003; Straquadine, 1990; 

Torres, Lambert, et al., 2009; Walker et al., 2004). Resilience is a key factor in keeping young 

teachers in the profession. Higher levels of resilience endow teachers with the cognitive and 

physical energy reserves to cope with stressors in an effective manner. Effective coping will lead 

to more efficacious teachers with satisfying professional and personal lives. Increased resilience 

can lead to more positive student outcomes (Masten, 2001; Sapolsky, 2004b; Thieman, Ball, & 

Kitchel, 2012).  

A strong literature base exists on the self-reported stress levels and stressors of teachers 

(Kyriacou, 2003); yet agricultural educators continue to be in short supply in relation to demand 

and especially in the early years of service high attrition rates plague the profession (Kantrovich, 

2007). Through study of preservice teacher resilience, those involved with teacher education and 

development can work toward programming to develop and promote resilience in neophyte 

teachers. Examination of resilience in preservice teachers is essential to a deeper understanding of 

teacher development toward resilient and effective professionals.  
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Review of Literature 

 

Adversity leading to stress has tangible and measurable effects on a human being from the 

time of conception until death. Throughout childhood and adolescence, potentially traumatic and 

stressful experiences arise as a function of the environment and family context, which have an 

effect on the development of an individual (Ahern, Kiehl, Sole, & Byers, 2006). In the 1970’s, 

psychologists and therapists began observing children faced with genetic and experiential adversity 

overcoming the odds to find success in adulthood—a phenomenon labeled as resilience. Bandura 

(1997) described instances where children growing up in chronic poverty, victims of many forms 

of abuse, poor parenting, and mental disorders somehow manage to overcome these factors to 

become socially competent, academically achieving, and fulfilled adults contributing positively to 

society. These observations drew the interest of researchers, whose investigations have produced 

much data as well as many models and methods about the phenomenon of resilience (Masten, 

2001).  

The world related to education is changing at a more rapid rate than ever before with 

advances in technology and information access that are greatly impacting ways of knowing and 

learning. Teacher educators are tasked with the large duty of preparing teachers for a very different 

world than the one they were prepared for (Zeichner & Conklin, 2005). In addition to larger societal 

changes, funding structures and oversight or evaluation programs of public schools and teachers 

have seen great change. Teachers are increasingly expected to do more with less as the general 

public and media are clamoring for higher student performance while national and state level 

funding cuts are observed on a regular basis (Bernshausen & Cunningham, 2001; Bobek, 2002; 

Cruickshank et al., 1996; Kyriacou, 2003). 

Within education, many factors have a cumulative effect on teacher stress, which can then 

be exacerbated by stressful experiences within the context of a teacher’s personal life (Schroeder, 

2006; Steinhardt, Jaggars, Faulk, & Gloria, 2011; Torres, Lawver, & Lambert, 2009; Wattoo et al., 

2009; Yoon, 2002). Individual stress can result in negative health outcomes, reduced job 

performance, and an undesirable effect on organizational health (Mulder et al., 2002; Murray, 

Flowers, Croom, & Wilson, 2011; Rieg, Paquette, & Y., 2007; Sabanci, 2011; Sapolsky, 2004a). 

This phenomenon drew the interest of researchers, whose investigations have produced much data 

as well as many models and methods about resilience (Masten, 2001). Resilience, as found within 

the structure of positive psychology, is increasingly being used as a framework to examine educator 

stress (Bobek, 2002; Brunetti, 2006; Castro, Kelly, & Shih, 2010; Howard & Johnson, 2004).  

Resilience, or the ability to bounce back when faced with adversity, is found to be 

developed and strengthened as a function of surviving past adverse experiences(Masten, 2001). 

Through these experiences, one develops and strengthens the tools and coping mechanisms to work 

through difficult situations (Brunetti, 2006; Masten, 2001). Application of a resilience framework 

to agricultural education has the potential to positively influence many aspects of the profession 

from retention rates to quality of life for professionals (Thieman et al., 2012). 

 

Framework 

 

The study of resilience has a theoretical base in positive psychology, which focuses on the 

positive attributes and potential, rather than the negative aspects of an individual (Snyder & Lopez, 

2009). Two theoretical approaches to teacher resilience have been defined. Gu and Day (2007) 

describe a multidimensional approach in which personal and environmental factors merge to 

compose teacher resilience. Patterson, Collins, and Abbot (2004) describe a strategic approach in 

which teacher resilience is a process of adaptation in which different strategies are engaged.  Castro 

et al. (2010) adopted a position utilizing aspects from both the multidimensional approach and the 

strategy approach. They identified teachers as “active agents, adopting various strategies to find 

balance and achievement in the face of adversity, often caused by minimal resources and 
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challenging working conditions” (Castro et al., 2010, p. 623). The latter is the base that serves to 

bracket the current study. Researchers applied the active agent model of teacher resilience to the 

study of preservice agricultural educators through the design and data analysis. Implicit to the 

development of questions and in the meaning making of the findings was the concept of preservice 

teachers working against challenges of the profession to cope in the best possible manner. 

 

Purpose and Research Questions 

 

The purpose of this phenomenological study was to characterize teacher resilience of 

preservice high school agriculture educators. The goal of a phenomenology is to describe a 

phenomenon through the lived experiences of persons involved in the phenomena (Creswell, 2007). 

The central question around which the research questions were developed for this study was, “What 

resilience characteristics do preservice teachers exhibit?” This study is part of a larger design, 

which focused around the question, “What does resilience look like in novice teachers?” 

 

The following research questions guided design, data collection, and analysis for this study: 

1) How does the motivation for becoming a teacher relate to resilience of the preservice 

teacher? 

2) What qualities of resilience do emerging/pre-service teachers perceive they possess and 

how might this impact their performance? 

3) What questions/thoughts do preservice teachers have about the upcoming school year 

relating to coping and stress? 

4) What resilience strategies (support, problem-solving, positive relationships, seeking 

rejuvenation/renewal) do the preservice teachers use? 

 

Methods 

 

The population of the study was preservice teachers (N = 16, n = 10), five female and five 

male, scheduled to enter student teaching internship in Spring 2011. A sample of ten students were 

selected in an effort to maintain even distribution between genders. The Spring 2011 cohort had 

only five males, so all were selected for the sample. Five female students were chosen through 

random sampling to compliment the number of male participants. All participants were traditional 

college students; most were former FFA members from traditional, rural high school agriculture 

programs. All participants were from the state of Missouri. Almost half entered the University of 

Missouri with a major other than Agricultural Education, from a variety of majors ranging from 

agricultural systems management to middle school science, and all participants were able to achieve 

certification at the end of four years of study. 

This study was comprised of preservice teachers who received their teacher preparation 

from the University of Missouri and are trained exclusively as agricultural education secondary 

teachers. The agricultural education program at the University of Missouri is a traditional 4-year 

bachelor’s type program utilizing the modal curriculum model of teacher development in 

agricultural education. Therefore, this study cannot to be generalized beyond the participants; 

however, this method of participant selection will provide valuable information for the teacher 

educators of this institution and those following similar models. 

To ensure rigor of qualitative research methodology, the study was designed to utilize 

triangulation through collection of multiple data sources. Qualitative data were collected from 

multiple sources including: transcriptions from one interview, one journal, and field notes from the 

interview. While the preservice teachers were completing a course on teaching methodology the 

semester before student teaching, one round of interviews was completed. Participants were given 

a $10 gift card for completing the interview. Semi-structured interviews were used wherein 

participants were asked to answer questions relating to strategies used when working through a 
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difficult situation after identifying and describing a difficult situation from their past. The 

preservice teachers additionally completed a reflection journal with open-ended questions in the 

first week of the Fall 2011 semester. These questions sought to examine the preservice teachers’ 

perceptions of student teaching and concerns related to the upcoming student teaching experience. 

Several experts in teacher education outside of the field of agricultural education who also had 

expertise in resilience studies of educators examined validity of the semi-structured interview 

questions and reflection journals.  

In data analysis, researchers first discussed the conceptual and theoretical frameworks to 

clarify the drive of the study of educator resilience and the preservice teachers being active agents 

of resilience in their specific contexts. Two researchers independently completed initial coding of 

interview transcriptions, reflective journals, and field notes using the constant comparative method 

(Creswell, 2007). Initial codes were reconciled between researchers and then grouped codes into 

emergent themes. Finally, themes were distilled to form the final themes and recoded accordingly. 

In reporting of data, identifiers beyond gender were removed from the data set in 

accordance with IRB requirements due to the nature of the questions being asked and the sample 

size. Participants were being asked to speak on a very personal and emotional topic when answering 

questions related to their personal challenges and life experiences. This emotion was very evident 

in the interview process with several participants needing to pause the interview while they 

recovered from tears brought on by recollections of challenging times in their youth. Participants 

were additionally asked to speak about concerns related to the upcoming student teaching 

experience, with that being an evaluated process, it was requested by IRB for data to be stripped of 

identifying characteristics. This would include corroborating unique experiences of the participants 

and gender. 

Trustworthiness was established using recommendations from Creswell (2007) and 

Lincoln and Guba (1985) through triangulation of data sources. The use of multiple investigators 

provided consensual validation of the analysis through a process in which each investigator 

developed emergent themes individually followed with the merging of findings to the satisfaction 

of all investigators. Participants were asked to review the findings in an effort to provide 

confirmability and dependability. 

As former secondary agricultural educators, researchers drew upon prior experiences when 

formulating thoughts regarding teacher resilience. A critical pragmatist approach to research was 

the epistemological lens used by the primary investigator. This lens holds an underlying assumption 

that pre-service teacher education could always be improved. Therefore interpretations was viewed 

as looking toward improvement of teacher preparation programs through the analysis and summary 

of findings. 

 

Findings 

 

For the first round of interviews, seven concepts initially emerged from the coding and 

were subsequently grouped into the three final themes of the findings. The emergent concepts 

broach each individual’s intentions, ambitions, and concerns for their student teaching experience. 

These concepts include: respect and trust relationships, youth/adolescent experience relevant to the 

profession, work ethic, creating the teaching and learning environment, creation of self and identity, 

perspective on the profession, and uncertainty of future. These concepts were aggregated to form 

the following three themes: youth experiences are a key component toward reflection on resilience, 

the uncertainty of the reality of the job could counter resilience, and belief that “doing a good job” 

is key to resilience in teaching.  
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Youth experiences are a key component of reflection on resilience 

 

The first theme addresses research questions one and two relating to motivation for 

becoming a teacher and qualities of resilience possessed by the preservice teachers. Teaching high 

school agriculture requires new teachers to dig into the depths of their background and channel 

those experiences into meaningful classroom discourse. Any new experience requires an individual 

to draw upon the past to gain perspective and relate current knowledge to the new contexts or 

situations. Consequently, the ability to effectively recall and incorporate life experiences can help 

the pre-service teacher relate current incidents to past ones.   

Several participants identified their participation and involvement in youth organizations 

such as FFA and 4-H as useful for gaining skills and experiences that can be applied to teaching 

contexts. “I was really active in 4-H before FFA and as I got high school age, I became a junior 

leader and was a project leader with little kids, those [experiences] will help with teaching.” 

Preservice teachers also indicated FFA involvement as integral in leading them toward their 

intended career path. One teacher indicated, “I had a very good experience in FFA and the ag ed 

program…so [teaching] was a natural fit for me…I liked the interaction with [the] type of student 

involved in the ag ed world.” Another student described her calling to education being channeled 

to agricultural education “I’ve had this planned out since I was in third grade…I wanted to be a 

teacher. Then I got into ag and I cadet taught [with] my ag teacher, that was a lot of fun and [I] 

kinda fell into it there.” These preservice teachers related the many positive aspects within youth 

programs in helping them decide to enter the teaching profession.   

Preservice teachers also discussed how challenges they faced in the 4-H and FFA 

environments provided experiences allowing them to develop characteristics of resilience. The 

teachers often indicated a perspective-shift on these experiences from being solely challenging to 

later recognizing them as initiators of personal growth and resilience building. “Being brought up 

in 4-H and FFA…you’ve always got challenges there…whether it’s showing or preparing a 

demonstration or running for offices…I just worked through [the challenges] and didn’t even 

realize it [at the time].”  One other participant reflected, “Senior year, when I ran for state 

office…and didn’t get it…that was the first thing that I had to deal with that I didn’t get that I really 

tried to get…looking back on it now…it’s probably a good thing that I didn’t have it.” 

 Resilience and the desire to teach were developed through educational experiences with 

younger children, especially siblings. Participants described these experiences as instrumental in 

preparing them to become teachers. The preservice teachers could all recount warm and positive 

experiences in mentoring younger students and/or siblings in their youth. One preservice teacher 

recalled; “When I’m helping my younger brother learn something, it’s probably the happiest, I 

mean whenever I see he’s getting it and if I can see that in my students, I think that’s about all the 

gratitude I’m ever going to need.”  Another participant detailed his role as an older sibling as 

instrumental in helping him to understand different learning styles. 

I have five younger siblings, and three of them I practically helped raise because I was so 

much older…I did more work around the house with the kids…I know how to work with 

them. I like…helping my little brother, trying to learn stuff on the farm. He gets frustrated 

pretty easily, so I think that’s helped me know how to work through that kind of stuff with 

him, if I ever have a kid who has that problem, I’ll know what to do…at least help him get 

through that. 

Others had more formal experience with youth education through youth organizations and 

cadet teaching experiences. “I baby[sat]…a boy and a girl all the time that lived right down the 

road and then in high school I was a teacher’s aide for a couple classes, one of them was a first 

grade class.” Many of the preservice teachers indicated beneficial experiences in more than one 

youth organization setting. “My first experiences probably would be through FFA. Starting at the 

area officer level, doing workshops. Then through National FFA as an Ag Ambassador so not 

necessarily the classroom teaching, but more of the workshop environment.”  
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Across the board, the preservice teachers described seeking out opportunities to work with 

youth in an educational context in a wide array of settings.  

All through high school with my church I did peer mentoring and tutoring so I’ve always 

worked with younger kids. Then my second year here, I taught at [an after school program 

for at-risk youth] and I volunteered at the boys and girls club here my first three years [of 

college]. 

The preservice teachers responses to questions regarding resilience and motivation in 

becoming an educator elicited an observation of the vocation of educator as a calling more than a 

conscious choice. Each teacher described a trend of finding himself or herself serving in educational 

roles or within a variety of educational context from their childhood days to the present. 

Interestingly, experience within a variety of educational contexts did not seem to translate into 

confidence in preservice teachers’ knowledge regarding the day-to-day mechanics of the job of a 

teacher. This phenomenon led to the next theme of uncertainty of the reality of the job.  

 

The uncertainty of the reality of the job could counter resilience 

This second theme addresses the second and third research questions integrating the 

qualities of resilience possessed by the teachers and their concerns and thoughts about student 

teaching. The cloud of uncertainty hovering in the weeks before student teaching was evident in 

responses to career and professional intentions. This uncertainty ranged from work/life balance, 

creation of self-identity, and a perspective on the profession. One teacher captured the sentiments 

of this particular group in her comment, “[My biggest concern is]…figuring out what type of lesson 

plans or what type of activities work for those kids, because we can play pretend [in methods 

courses] but I know it’s going to be totally different when you have kids every day.”  

The demands placed on agricultural educators through the many components of the 

program led to a questioning of ability in coping with what lies ahead by the preservice teachers. 

One participant directly stated, “I’m worried about burnout.” Even though each participant had 

nearly completed all required teacher preparation courses and experiences, many discussed being 

generally unclear of what to expect from student teaching. “I just really don’t…know…but I feel 

like I don’t know what I’m getting into…I mean it’s not to say I’m not excited about doing 

it…but…what exactly is gonna be required?” Anticipation and foreshadowing was also expressed, 

“I’m apprehensive about being an ag teacher because of balancing my personal life.” Many teachers 

described an underlying anxiety regarding the difficulty of the job, especially as novices. “I’m 

afraid it’s going to take a lot of time and I’m really apprehensive about those first couple year cause 

I know it’s going to be difficult.” 

The preservice teachers described struggling and exploring their transitioning self-

identities from college students, to student teachers, and finally to teachers.  

I think the beginning of student teaching is going to be a little stressful, just getting in that 

every day routine. College is [different], you meet two days a week or you have three 

classes on this day and then work all day and only have one class. Then getting in the 

groove of figuring out what type of lesson plans or what type of activities work for those 

kids [will be difficult]. 

Across the board was found a common concern regarding the image of the teacher through 

the eyes of students and other adults in the school. Preservice teachers also expressed concern 

regarding their integration and acceptance from the communities where they were placed. 

I want to make sure I work at fitting in the community and making sure I don’t just get 

stuck doing what my cooperating teacher does and do my own thing, make it my own. I 

want to branch off from my cooperating teacher and kind of teach in my own style. 

Related to their concerns about developing into a teacher, another aspect of image and 

identity the participants wrestled with the image students had of them, especially in regards to 

respect: 
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 I think the biggest concern is the credibility with high school students, only being four 

years ahead of them. I think they may see me as older. I think I might feel like I’m closer to their 

age than they think I am. And honestly, it sounds kind of silly, I’m a smaller guy a lot of my students 

are going to be taller than me so that’s a disadvantage I have and getting past that too. 

  In light of an uncertain job market, the enticement of employment within the agriculture 

industry sector creates a dilemma for someone nearing graduation.   

I really want to teach, but when I first started there was a little side of me that wanted to 

work in industry. I’m about 99% sure that I want to teach, but if a job doesn’t come open, 

I would go to industry.   

Many of preservice teachers detailed their passion for agricultural education, but still resisted 
making their career decisions by holding teaching at an arm’s length. One teacher discussed 
developing a perspective on the profession, “I want to see how student teaching goes before 
I decide if [teaching] is something I want to do long term.” Regardless of uncertainty 
surrounding the student teaching experience, the early years of teaching, and the profession 
of agricultural education, the preservice teachers expressed a universal concern of ensuring 
they were delivering quality education to students and being effective teachers. This 
observation could be summed up with the phrase “doing a good job” used in the next theme. 
 
Belief that “doing a good job” is key to resilience in teaching 

 

This theme precipitated from the third and fourth research questions relating preservice 

teachers’ concerns and questions about student teaching to the resilience strategies utilized. While 

the majority of the participants were outwardly positive and optimistic about moving into their 

student teaching experiences, generally their uncertainty paralleled their concern for performing 

efficaciously. Preservice teachers indicated a dawning awareness of reality of the experience, 

pointing to the actuality of having students in their charge. “I’m not gonna be teaching just names 

on a piece of paper…you know…I’m gonna actually be teaching people.”   

Preservice teachers had a grave concern of the transition that would occur as they 

entered and exited their teaching sites, they expressed worry over students having a 

difficult time with the transitions and not performing up to the level of their host teacher. 

I don’t want to be a drastic change from the way [host teacher] teaches it to them 

to the way I teach it. I know we do we have our individual ways of doing it but I 

want it to still be [in line with] her curriculum. That way it doesn’t throw off that 

class students later on when she [takes over]. 

Many of the preservice teachers expressed admiration of their host teacher and the 

desire to emulate his/her practices. “She works really well with students, always has 

interactive things. I would like to get some ideas from her about how to interact students 

and want students to be active in my class too no matter what the content is.” 

Discussion regarding challenges and concerns elicited unease regarding technical 

competence related to curriculum from the preservice teachers. One teacher voiced concern over, 

“being able to give my students accurate information and for them to have confidence in me that 

I’m teaching them what they need to know to be successful.”   

Also surfaced often was a concern regarding ability to deconstruct concepts and 

ensuring students received all necessary information. “The most challenging thing I think 

is getting the content to the students where they comprehend it, and making sure I hit all 

the points and give them factual information.” The question of respect and authority in the 

teacher-student relationship was also surfaced in relation to efficacy with implications for 

motivation as well, “Will the students actually pay attention to me [and] sit there long 

enough, even though I plan on doing a lot of activities?” Gaining student respect as a 

component of doing a good job was often described as a very grey area possessing a fine 

line between being too overbearing and too easygoing. “I’d want them to respect me and 
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be able to come to me after class if they have problem, but not cross that student-teacher 

line. There’s a definite line.” Preservice teachers identified that not achieving a good 

balance of respect and caring could hinder student motivation. “I see the teachers that are 

all about the respect and making sure they’re known as the teacher. At the same time, they 

don’t ever bridge that gap a little bit and so they alienate students.” 

Initiating and maintaining high school student motivation and engagement was cause for 

concern.  “[I] want to make it interesting for the students so they’ll stay motivated to learn, just 

coming up with different ways to get them involved.”  Pre-service teachers’ quest for quality 

teaching and student engagement expanded to their awareness of diverse learning needs. “I know 

I’ll have students that will not learn the same way, so making that lesson plan that will get everyone 

learning and on the same page.”  

Although participants described areas of their personal and professional skill sets needing 

improvement, preservice teachers were generally positive and optimistic about their upcoming 

student teaching experiences. Optimism as a key to resilience in teaching was poignantly illustrated 

by one teacher: 

I just think that the want and need to do better and to get better is what helps you 

stay positive. If you know things aren’t going well, it’s easy to get down and you 

just have to realize [you] need to do something different, then you work to do that 

to see the results. 

Preservice teacher concern surrounding the concept of “doing a good job” was 

obviously at the forefront of their minds when they were thinking about the upcoming 

student teaching experience. Through the vignettes presented, concerns related to student 

motivation, teaching methods, transitioning, and obtaining student respect were found to 

be common threads for the teachers. However, regardless of their concerns, the teachers 

indicated an overall attitude of optimism as they were looking forward to the upcoming 

semester of student teaching.  

When stepping back and examining these three themes in concert: youth experiences are a 

key component toward reflection on resilience, the uncertainty of the reality of the job could 

counter resilience, and belief that “doing a good job” is key to resilience in teaching; a portrait of 

the preservice teachers participating in the study could be developed. As they are moving toward 

their student teaching internships, these preservice teachers carry with them a host of rich 

experiences related to the education of youth. However, they may have found difficulty in properly 

accessing vignettes from these experiences on a cognitive level for integration into their practice. 

The preservice teachers also brought with them concerns regarding their abilities and uncertainty 

about their fit with the profession. In addition, these teachers brought an overwhelming desire to 

truly perform to the best of their ability for positive student outcomes may be realized. 

 

Discussion 

 

A positive student teaching experience has been linked to the success of a new teacher as 

the most important experience completed through the teacher development program (Borne & 

Moss, 1990; Harlin, Edwards, & Breirs, 2002). Prior to the student teaching internship, when asked 

to reflect on specific components of resilience, the preservice teachers often recounted key 

experiences from youth. To encourage conscious thought regarding resilience, teacher educators 

can integrate reflection on specific prior knowledge of youth experiences in pedagogical content 

knowledge courses (Cruickshank et al., 1996; Zeichner & Conklin, 2005). This practice would be 

very much in line with the “Active Agent” model of educator resilience, whereby reflection 

provides a vehicle for teachers to adapt and change to the challenges they face (Castro et al. 2010). 

With an increasing number of non-traditional students entering the agricultural education program 

at the University of Missouri, strength in early field experiences is essential to build these 

experiences that may be lacking in some students. These early field experiences should include a 
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wide range of program types and styles of teachers to provide the preservice teacher with a wider 

view of what an agriculture program is and the daily job of the agriculture teacher. Maintaining a 

teacher development program that is strong in authentic experiences and utilizes authentic materials 

in coursework is essential to the success of all preservice teachers, regardless of their background 

in agriculture (Cruickshank et al., 1996).  

Preservice teachers felt adequately prepared for the content knowledge demands that would 

be placed on them while teaching in the classroom and laboratory. However, many expressed 

uncertainty regarding their ability to relate their content knowledge and relevant personal 

experiences to their students in an effective manner consistent with previous findings (Anderson et 

al., 2012; Mundt & Connors, 1999). This indicates the importance of building a cognitive network 

in problem solving skills through strengthening the teachers’ abilities to recall prior experiences 

and activate previous knowledge. For future research, the investigators ask if this reflection of 

experiences in youth is unique to agriculture teachers, or would this also be a component of 

reflection for preservice teachers in other academic disciplines? 

In the second theme, the teachers expressed concern and uncertainty regarding the reality 

of the job and even indicated this as a factor that could counter educator resilience. It is imperative 

that teacher development programs prepare future teachers for the expectations and demands of the 

profession (Wardlow & Osborne, 2010). This theme supports the notion that earlier and more 

frequent field experiences are integral to teacher education (Miller & Wilson, 2010). Through 

authentic experiences early in the program, the teachers have the potential to develop a more global 

and realistic perception of the job of the agricultural educator. The ultimate implication for this 

theme is that there is no replacement for field experiences like student teaching as a vital component 

of the process of developing perspective on the profession and ultimately determining if agricultural 

education is a good fit for the individual.  

The third theme should inspire teacher educators with hope that students leave our program 

with a disposition that “doing a good job” for students is essential. In light of this theme, the teacher 

educators at this institution should reflect on the specific components that emerged as defining a 

“good job.” For consideration is the question of how to best capitalize on this “student-first” 

thinking that is displayed in the semester prior to student teaching? For future research is the 

inquiry: Do teachers exit student teaching with this same focus on quality and student-first 

disposition? If these components are parallel to the teacher education program philosophy, it is 

indicative that students have effectively built a framework that supports this philosophy. 

When looking at the larger picture of the findings of this study, the researchers recommend 

teacher educators have a clear statement regarding the views of the program in relation to the model 

of teacher education being followed. This point brings about a question highly debated by 

agricultural education teacher educators regarding the weight that should be placed on general 

knowledge, content area knowledge, and pedagogical knowledge: Where should the focus of the 

agricultural education teacher education program be? In this study, preservice teachers were highly 

concerned about possessing enough content knowledge in the subjects they were going to teach. 

Through the course of study at the University of Missouri, students have been generally prepared 

in the main sectors of agriculture found in the state, however they still expressed concern regarding 

their preparation and level of knowledge.  

Agricultural education is unlike any other content area found in the secondary setting in 

that courses and content vary widely from school to school to accommodate the needs and goals of 

the community in which the school is situated. This begs the question for the profession of 

agricultural education at large to consider: Should agricultural education teacher education be 

preparing content experts or should the focus lie more on pedagogical content knowledge? The 

current generation of preservice teachers and students in secondary classrooms have access to more 

information and knowledge than has ever been possible. Should we focus their education on 

knowing of content or developing skills in accessing and discerning the quality of content 

available? As researchers in agricultural teacher education, we are called to determine what is best 
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for our future teachers based on what their future classrooms will be rather than assuming the 

philosophy “what worked for us will work for them” in regard to teacher preparation. 
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Abstract 

Training undergraduate agricultural students to be strong, positive leaders will have a large 

impact on the industries they work within and therefore should be of utmost importance to 

agricultural educators.  Transformational leaders (TL) tend to have higher performing, more 

satisfied teams; consequently, development of TL characteristics should result in a more productive 

future workforce.  The personality trait of agreeableness has been associated with the interpersonal 

aspects of leadership; however, the literature is unclear whether agreeableness is a significant 

predictor of TL.  The purpose of this study was to examine the relationships between the personality 

trait agreeableness and TL in undergraduate agricultural leadership students.  The findings 

indicated the facets of agreeableness had more predictive power on TL than the broader trait of 

overall agreeableness.  Recommendations include framing TL development in a personality 

context.  When discussing personality, a review of the facets of agreeableness should result in more 

meaningful learning for participants.   

 

Keywords: transformational leadership; leadership development; agreeableness; personality; 

undergraduate 

 

Developing positive forms of leadership in undergraduate students is more important than 

ever (Robbins & Judge, 2009) when educating future agricultural industry leaders.  Training 

undergraduate agricultural students to be strong, positive leaders will have a large impact on the 

industries they work within and therefore should be of utmost importance to agricultural educators.  

The impact of negative leadership styles on organizations has been well documented, from business 

school case studies to newspaper headlines (Kellerman, 2004).  Leaders have had a direct effect on 

their organizations and those around them because “the culture of the company is the behavior of 

its leaders.  Leaders get the behavior they exhibit and tolerate” (Bossidy, Charan, & Burck, 2002, 

p. 105).  For example, the executive suite of Enron acted as “…agents of change.  What they did 

affected the lives and pocketbooks of tens of thousands of Americans…These men were not just a 
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few rotten apples.  Rather they created, indeed encouraged, an organizational culture that allowed 

many apples to spoil and, in turn, ruin others” (Kellerman, 2004, p. 11).   

On the other hand, transformational leadership has been found to be one of the more 

positive forms of leadership.  Judge and Bono (2000) found that followers tend to view their 

supervisors to be more effective when they exhibit transformational leadership.  Furthermore, Bass 

(1997) found followers tend to identify transformational leader characteristics when asked to 

describe their ideal leader.  In addition, work units are more effective (Lowe, Kroeck, & 

Sivasubramaniam, 1996), and employees exhibit higher levels of affective and normative 

commitment to their work (Jackson, Meyer, & Wang, 2013) when led by a transformational leader. 

Due to its importance, leadership has been extensively researched over the past three 

decades (Judge & Bono, 2000) as confirmed by the 50,000 results returned when the term 

leadership is entered into the PsychINFO database with over 33,000 of the returned results 

published since 2000.  Although leadership is a broad and well-studied topic, there have been a 

limited number of studies looking specifically at the relationship between personality and 

leadership characteristics (Barrick, Mount, & Judge, 2001; Judge & Bono, 2000), and no studies 

examining TL and personality in undergraduate agricultural leadership students.  Personality 

represents a reliable platform for social science research as personality traits are generally stable 

and observable by others (Costa & McCrae, 1992).  Without being able to clearly articulate the 

nature of the relationship between personality and leadership, agricultural educators and 

practitioners focused on teaching leadership have been challenged to design and provide instruction 

accordingly (Judge & Bono, 2000; McCormick, Dooley, Lindner, & Cummins, 2007).  

Furthermore, research by Kleihauer, Stephens, Hart, and Stripling (2013) has specifically 

recommended the exploration of relationships between leadership and personality within 

agricultural leadership contexts. 

Within the confines of personality research, the trait of agreeableness has been associated 

with the interpersonal aspects of leadership (Derue, Nahrgang, Wellman, & Humphery, 2011).  

However, how the six facets making up the trait of agreeableness relate to leadership have not been 

researched extensively, especially within the area of transformational leadership.  In fact, because 

of inconsistent findings, the literature recommends further investigation into how the specific facets 

of agreeableness are related to leadership (Bono & Judge, 2004). 

Simonsen and Birkenholz (2010) found that “Leadership is a content area that has evolved 

in agricultural education to…include…classroom instruction and supervised agricultural 

experience programs.” Within the context of enhancing and improving leadership education under 

the broader heading of agricultural education, this research was directly supportive of the National 

Research Agenda for Agricultural Education within the priority area related to meaningful and 

engaged learning in all environments (Doerfert, 2011).   

Due to the importance of developing positive leadership characteristics within the future 

workforce, agricultural leadership development has been a top priority in both academic and 

professional settings (Kelsey & Wall, 2003; McCormick et al., 2007).  Illuminating the 

relationships between personality and leadership will enhance the quality of subsequent educational 

interventions (Judge & Bono, 2000) by helping to inform what variables influence leadership styles 

(Kleihauer et al., 2013; Nistler, Lamm, & Stedman, 2011; Strong, Wynn, Irby, & Lindner, 2013).  

Based on a more comprehensive understanding of the variables that influence leadership, more 

meaningful learning experiences can be planned and implemented (Simonsen & Birkenholz, 2010). 
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Theoretical Framework 

 

The theoretical framework for this study was based on transformational leadership 

developed by Bass and Avolio (1997) as part of the full range leadership model and the Five Factor 

Model (FFM) of personality (Norman, 1963) with a focus on the agreeableness trait. 

 

 Transformational Leadership 

 

Transformational leadership is concerned with tasks and outcomes, but also for 

consideration of follower well-being and personal development (Northouse, 2013).  

Transformational leadership includes serving as a role model for followers, inspiring and 

motivating followers to pursue challenging goals, encouraging followers to be creative, and treating 

each follower as an individual (Bass & Riggio, 2006).  Interpersonal skills, that can be developed 

or taught, are a key to transformational leadership (Greiman, 2009).   

Transformational leaders have been shown to have a large effect on what followers think 

and feel (Avolio, Reichard, Hannah, Walumbwa, & Chan, 2009) and followers tend to demonstrate 

higher levels of satisfaction with transformational leaders (Fuller, Patterson, Hester, & Stringer, 

1996).  When conducting a meta-analysis of transformational leadership, Wang, Oh, Courtright, 

and Colbert (2011) found that followers of transformational leaders had higher levels of 

performance across a number of measures.   

Although transformational leadership has been related to a number of positive 

organizational outcomes (Judge & Bono, 2000), some research findings have been inconclusive.  

For example, Podsakoff, MacKenzie, and Bommer (1996) found that followers of transformational 

leaders were not more committed to their organization than followers of non-transformational 

leaders.  Similarly, Barling, Weber, and Kelloway (1996) found there was no difference in job 

satisfaction between followers of transformational and non-transformational leaders.  All this taken 

in to account, in general, transformational leaders are viewed positively with a strong orientation 

towards follower care and development (Northouse, 2013). 

 

Five Factor Model of Personality Agreeableness Trait 

 

The second theoretical framework used in this study was the Five Factor Model (FFM) of 

personality (Norman, 1963), specifically the factors proposed by Costa and McCrae (1985).  The 

FFM is composed of five primary personality constructs: Openness, Conscientiousness, 

Extraversion, Agreeableness, and Neuroticism (Costa & McCrae, 1985).  This study looked 

specifically at the six facets of agreeableness, as it is the trait most closely associated with the 

interpersonal aspects of leadership (Derue et al., 2011), the primary focus of transformational 

leadership.   

Numerous scholars have called for the investigation of how facet level personality items 

relate to specific characteristics or behaviors (Barrick et al., 2001; Murphy & Dzieweczynski, 2005; 

Ones, Dilchert, Viswesvaran, & Judge, 2007; Moon & Livne, 2011; Thomason, Weeks, Bernardin, 

& Kane, 2011), such as transformational leadership.  Empirical studies have shown that examining 

the facets of personality traits has provided supplementary value and clarity to specific performance 

measures.  For example, a comprehensive meta-analysis found that performance across a number 

of criteria was incrementally predicted by the facets of conscientiousness beyond the construct of 

conscientiousness (Dudley, Orvis, Lebiecki, & Cortina, 2006).  Kausel and Slaughter (2011) 

identified two reasons facet-level data contributed additional value over construct-level data as 

well.  They found overall trait-level construct scores obscured important facet level details and that, 

“predictive validity increases when the predictor and the criterion are thematically linked, and 

specificity bolsters the advantage by refining conceptual linkages” (Kausel & Slaughter, 2011, p. 

11).    
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The agreeableness trait is comprised of six facets: trust, straightforwardness, altruism, 

compliance, modesty and tender-mindedness (Costa & McCrae, 1995).  Based on previous 

research, each of the facets is expected to uniquely contribute to the overall personality trait of 

agreeableness (Hough & Ones, 2001).  The first facet is trust (Costa, McCrae, & Dye, 1991).  

Trustworthy individuals have been shown to be predisposed to believe that others have positive 

motives and are honest about those motives (Costa et al., 1991).  An ability to trust has been shown 

to directly impact employees’ ability to free the cognitive resources necessary to focus on their 

tasks, versus focusing on self-protective behaviors (Mayer & Gavin, 2005).   

The second facet, straightforwardness, has been defined as frankness and directness when 

interacting with others (Costa et al., 1991).  Low levels of straightforwardness were highly 

correlated with admissions of dishonesty (Paunonen & Nicol, 2001).  The third facet, altruism, has 

been defined as selflessness and a concern for others, especially in a considerate and courteous 

manner, as opposed to more obvious self-sacrifice (Costa et al., 1991).  Altruism motivation has 

been defined as “the self-initiated desire to work for the benefit of others, without expectation of 

external rewards sufficient to justify the desire” (Deckop, 1995 p. 359).   

Individuals with a disposition towards the fourth facet, compliance, tend to defer to others 

and are willing to cooperate rather than being confrontational when conflict occurs (Costa et al., 

1991).  Morris, Brotheridge, and Urbanski (2005) found that modesty or humility, the fifth facet, 

was not a lack of confidence or ability, but rather a persistent orientation towards objectively 

appraising one’s abilities and limitations.  Modesty has also been identified as a core organizational 

virtue (Owens & Hekman, 2012), one that leads to exceptional performance, altruistic behaviors, 

and prosocial behaviors (Cameron & Caza, 2004).  Individuals that were modest and high in 

humility “are likely to avoid being competitive with others in a zero-sum game and to avoid 

disrespectful behaviors such as ridiculing, interrupting, or coercing others, they are more likely to 

form supportive relationships” (Morris et al., 2005 p.1341).   

The final facet, tender-mindedness has been related to an individual’s tendency to be 

guided by feelings (Costa et al., 1991).  Costa et al. (1991) found that individuals high in tender-

mindedness were concerned with others and were capable of expressing sympathy.  Based on 

concern, tender-minded individuals tended to emphasize interpersonal relationships (Thomason et 

al., 2011).  From an organizational perspective, Costa and McCrae (1992) found that tender-minded 

individuals were good team players with strong cooperative tendencies. 

   

Purpose and Research Objectives 

 

The purpose of this study was to examine the relationships between the personality trait 

agreeableness and transformational leadership in undergraduate agricultural leadership students.  

The study was driven by the following research objectives: 

1. Identify the relationships between levels of transformational leadership, the trait of 

agreeableness, and the facets of the trait of agreeableness. 

2. Determine if the trait of agreeableness predicts transformational leadership. 

3. Determine if the facets of the trait of agreeableness predict transformational leadership. 

 

Methods 

 

This study used survey research methods to address the research objectives.  The target 

population for this study was undergraduate agricultural leadership students at a single southern 

land-grant university.  Agricultural leadership students were specifically targeted due to their 

interest in becoming future industry leaders.  Given this is the population most likely to benefit 

from targeted agricultural leadership education; the level to which their agreeableness relates to 

transformational leadership was most pertinent.  The course selected was AEC3414, Leadership 

Development. A convenience sample was employed and included students enrolled in the course 



Lamm, Carter, Stedman and Lamm  Teaching Transformational Leadership 

 

Journal of Agricultural Education 28 Volume 55, Issue 4, 2014 

during the spring semester of 2013.  Convenience sampling of college students is frequently used 

in psychology research (Peterson, 2001) and was appropriate given the population of interest.   

Participant responses were collected during a single class period using a paper-based 

questionnaire (n = 65).  A response rate of 92% was obtained for a total of 60 completed surveys.  

Follow up measures were not taken to contact those absent from class since over 90% of the 

students were in attendance and completed the questionnaire.  Due to the high level of response, 

respondents were considered representative of the sample.  The respondents were 36.7% (n = 22) 

male and 60.0% (n = 36) female.  Two individuals did not report gender.  The mean age of 

respondents was 20.5 (SD = 1.2), with ages ranging between 18 and 24.  In regard to respondents’ 

race, 75.4% (n = 46) identified themselves as White, 11.5% (n = 7) identified themselves as Black 

or African American, 6.6% (n = 4) identified themselves as Asian or Pacific Islander, and 6.6% (n 

= 4) identified themselves as Other.    

The survey was developed using previously established instruments.  The personality trait 

agreeableness was measured using the International Personality Item Pool Representation of the 

NEO PI-RTM (IPIP-NEO), specifically a researcher-adapted version developed by Johnson (2011).  

The adapted version of the IPIP-NEO requires respondents indicate their level of agreement with 

four statements within each of the six agreeableness facets, or 24 statements total.  Individuals 

indicated their responses on a five-point, Likert-type scale with 1 – Strongly Disagree, 2 – 

Disagree, 3 – Neutral, 4 – Agree, 5 – Strongly Agree.  Responses to all 24 statements were summed 

to create an overall agreeableness score ranging from 24 to 120.  The four statements within each 

of the six facets were summed to create six facet scores with each ranging from four to 20.  Ex post 

facto reliability was calculated on the overall trait of agreeableness and the six agreeableness facets.  

Results indicated overall agreeableness had a Cronbach’s of .86, trust had a Cronbach’s of .85, 

straightforwardness had a Cronbach’s of .72, altruism had a Cronbach’s of .65, compliance 

had a Cronbach’s of .83, modesty had a Cronbach’s of .74, tender-mindedness had a 

Cronbach’s of .79.  The researchers established a Cronbach’s of .70 or greater as acceptable 

based on existing social science standards (Cortina, 1993; Schmitt, 1996; Streiner, 2003).  

In addition, transformational leadership was measured using the Multifactor Leadership 

Questionnaire (MLQ) 5X-Short (Avolio & Bass, 1995).  Twenty of the 45 items on the MLQ were 

related to transformational leadership and used in this study to determine the respondents’ level of 

transformational leadership.  The MLQ asked respondents to indicate their level of engagement in 

a series of behaviors on a five-point Likert-type scale with 0 – Not at all, 1 – Once in a while, 2 – 

Sometimes, 3 – Fairly often, 4 – Frequently, if not always.  Responses to the 20 items were summed 

to create a transformational leadership score ranging from zero to 80.  Reliability was calculated ex 

post facto, resulting in a Cronbach’s of .77.    

Responses were coded for computer analysis using SPSS.  Descriptive correlational 

statistics were used to calculate the first objective.  Relationships between agreeableness, the facets 

of agreeableness and transformational leadership were described by calculating Pearson’s product-

moment correlation coefficient.  Linear regression was used to calculate the second objective and 

multiple regression was used to calculate the third objective.  A level of significance of .05 was 

established a priori. 
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Results 

 

Relationships Between Overall Agreeableness, the Six Facets of Agreeableness and 

Transformational Leadership  

 

Correlation between overall agreeableness, the six facets of agreeableness and 

transformational leadership were completed.  Correlation coefficients and statistical significance 

between agreeableness and transformational leadership items are provided in Table 1. 

 

 

Overall Agreeableness and Transformational Leadership  

 

Simple linear regression was used to determine the level at which overall agreeableness 

predicts transformational leadership.  Transformational leadership was treated as the dependent 

variable and overall agreeableness was treated as the independent variable.  Overall agreeableness 

was not a significant predictor of transformational leadership with only four percent of the variance 

in transformational leadership explained by overall agreeableness (Table 2). 

 

 

Facets of Agreeableness and Transformational Leadership 

  

Multiple regression was completed to examine the level at which the six facets of 

agreeableness predict transformational leadership.  Transformational leadership was treated as the 

dependent variable and the six facets of agreeableness were treated as the independent variables.  

Overall, 27% of the variance in transformational leadership was explained by the facets of 

agreeableness (R2 = .27, F(6, 53) = 3.28, p = .01).  Modesty was the only facet of agreeableness 

found to be a statistically significant predictor of transformational leadership when controlling for 

trust, straightforwardness, altruism, compliance, and tender-mindedness (Table 3).   
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Table 1   

 

Relationships Between Overall Agreeableness, the Facets of Agreeableness and Transformational Leadership  

         

Variable 1 2 3 4 5 6 7 8 

         

1.  Transformational Leadership         

2.  Overall Agreeableness 0.19        

3.  Trust 0.15 0.51**       

4.  Straightforwardness 0.10 0.71** 0.18      

5.  Altruism 0.23 0.63** 0.33* 0.32*     

6.  Compliance 0.21 0.76** 0.18 0.55** 0.32*    

7.  Modesty -0.28* 0.51** 0.03 0.27* 0.20 0.30*   

8.  Tender-mindedness 0.36** 0.69** 0.21 0.45** 0.42** 0.48** 0.07  

Note: *p < .05, **p < .01 
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Table 2 

Linear Regression of Overall Agreeableness on Transformational Leadership 

   

Agreeableness r 

   

Overall Agreeableness .19 .19 

   

R  .19 

R2  .04 

 

 

Table 3  

Multiple Regression of the Facets of Agreeableness and Transformational Leadership 

   

Agreeableness facet r 

   

Trust .14 .03 

Straightforwardness .09 -.08 

Altruism .23 .14 

Compliance .21 .18 

Modesty -.28* -.37** 

Tender-mindedness    .36** .27 

   

R  .52 

R2  .27 

Note.  *p < .05: **p < .01 
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Conclusions, Implications, and Recommendations 

 

As the relationship between agreeableness and transformational leadership in 

undergraduate agricultural leadership students were examined, interesting findings were revealed.  

First, there was not a significant relationship between overall agreeableness and transformational 

leadership.  However, when agreeableness was examined at the facet level, transformational 

leadership had a significant positive relationship with tender-mindedness (r = .36) and a significant 

negative relationship with modesty (r = -.28).  These findings supported the belief that facets of 

personality traits are able to add greater insight to the nature of the relationship between personality 

and variables of interest than the trait-level variables (Kausel & Slaughter, 2011).   

When regression analysis was used to illuminate the predictive nature of agreeableness 

items relative to transformational leadership, again overall agreeableness was not found to be a 

statistically significant predictor of transformational leadership.  In this case, the negative effects 

of modesty and straightforwardness had a cancellation effect on the positive effects of tender-

mindedness, compliance, and altruism.  These findings supported that it is more appropriate to 

predict transformational leadership using the facets of agreeableness than the overall agreeableness 

trait, which is consistent with Dudley et al.  (2006) findings.   

Within the facet level regression model, the facets of agreeableness predicted 27% of the 

variance in transformational leadership.  Surprisingly, modesty was the only statistically significant 

predictor of transformational leadership.  The negative direct effect between modesty and overall 

transformational leadership was unexpected because previous research had found that 

agreeableness was positively related to transformational leadership (Judge & Bono, 2000).  

Agricultural educators trying to encourage the use of transformational leadership should focus their 

efforts on discussing the merits and downfalls associated with modesty.  Specifically, students 

should be taught that avoiding too much modesty may improve their perceived levels of 

transformational leadership.   

Since tender-mindedness had a significant positive correlation with transformational 

leadership it was expected to be a significant predictor, but it was not.  Perhaps individuals who 

exhibited transformational leadership had learned to be more tender-minded rather than tender-

minded individuals being more transformational in their leadership style.  Future research is 

recommended to more fully explore the nature of the relationship between transformational 

leadership and tender-mindedness.  Additional research could include using a larger sample size, a 

different audience, and asking respondents whether or not they had received training on how to be 

more tender-minded when working with others while leading. 

The findings of this study showed the most effective way to predict transformational 

leadership with agreeableness was by focusing on the individual facets of agreeableness, not the 

overall trait of agreeableness.  This implies that by breaking down personality traits into facets 

allows for a deeper understanding of how transformational leadership style can be predicted 

(Kausel & Slaughter, 2011).  Perhaps an even deeper understanding of these relationships, and 

predictive capacity, would be found by breaking down the overall concept of transformational 

leadership into the four factors used to measure levels of transformational leadership (Avolio & 

Bass, 1995).  Future research could examine whether the same pattern of predictive capacity in 

agreeableness facets with overall agreeableness is consistent at the transformational leadership 

factors level (idealized influence, inspirational motivation, intellectual stimulation, and 

individualized consideration).   

Another recommendation for future research would be to design an experiment testing 

whether including agreeableness training had the expected impact on transformational leadership 

(McCormick et al., 2007).  Although the results from this study are clear that there is a significant 

amount of variance in transformational leadership accounted for by agreeableness facets it is not 

clear that attempts to modify the agreeableness antecedents will have the expected result on 
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transformational leadership.  An experimental design used to test this supposition would contribute 

additional clarity and further inform effective, engaged, and meaningful learning.   

By better understanding the antecedents of transformational leadership, agricultural 

educators will be better enabled to provide the most effective instruction possible (McCormick et 

al., 2007; Strong et al., 2013).  Taking the time to teach students how personality influences the 

way they see the world, and consequently their interaction with it, may help to engage 

undergraduate agricultural students further in the learning process.  Personality based discussion 

may also encourage undergraduate agricultural students to stay engaged, even when the content is 

not necessarily consistent with their perspective.  Finding common ground and then building 

content accordingly might be a very effective approach.  In this regard, agricultural educators 

teaching leadership could start with a discussion of personality before the concept of leadership is 

ever introduced.  Once a common understanding of personality is established, the discussion of 

leadership behaviors, and transformational leadership in particular, should be more meaningful.  

Improved attention and understanding of the material should then lead to increased levels of 

transformational leadership capacity. 

Although the MLQ is a robust measure of transformational leadership, the cost associated 

with the instrument is a limitation; therefore examining alternative measures of transformational 

leadership is encouraged.  Furthermore replication studies conducted within an undergraduate 

population will help to confirm or clarify the findings of this study.  Finally, further investigation 

into the nature of the relationship between agreeableness and transformational leadership is 

encouraged in non-undergraduate student populations, industry professionals and academic faculty 

in particular.   
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An Examination of Usability of a Virtual Environment for 

Students Enrolled in a College of Agriculture 
 

 

Theresa Pesl Murphrey1, Tracy A. Rutherford2, David L. Doerfert3,  

Leslie D. Edgar4, and Don W. Edgar5 

 

Abstract 

 

Educational technology continues to expand with multi-user virtual environments (e.g., Second 

Life™) being the latest technology.  Understanding a virtual environment’s usability can enhance 

educational planning and effective use.  Usability includes the interaction quality between an 

individual and the item being assessed.  The purpose was to assess the usability of “AgriCulture 

Island” in Second Life™ to identify possible issues, understand of the severity of these issues, 

and how they could be effectively addressed in order to use Second Life™ as a teaching tool.  

The framework allowed the identification of constructs that further defined usability related to 

assessing a virtual environment.  Both quantitative and qualitative methods were employed 

including pre/post questionnaires, observations, and a focus group session.  The study engaged 

12 participants during summer 2012 from a college of agriculture.  Findings revealed that 

participants accepted Second Life™ more after initial exposure.  Additionally, participants 

indicated the experience felt “real” and they could sense others in the environment.  Observation 

data provided a picture of participant interaction with the virtual environment.  Elements 

documented were assistance needs, satisfaction, confusion, and deviation from task.  The 

importance of understanding educational technology usability cannot be underestimated.  This 

study adds to the educational technology literature and provides recommendations for use. 
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The potential for utilization of technology to facilitate learning continues to expand due 

in part to increased interest in online learning.  Born and Miller (1999) reported that while 

perceptions of online degree programs varied, faculty were supportive of the increased 

development of online courses.  Specific to this discipline, Roberts and Dyer (2005) reported that 

more than two-thirds of agricultural education departments provided courses via distance 

education.  Based on the identified interest of learners towards online learning and departmental 

promotion of online courses, the question arises as to how to ensure the ability of courses to meet 

learners’ needs of cognitive achievement.  Leggette, Witt, et al. (2012) reported that the use of 

Second Life™ (a multi-user virtual environment) was able to encourage experiential learning in 

both resident and distance learners.  These studies illustrate continued efforts towards the 

profession’s National Research Agenda priority of creating “meaningful learning environments” 

(Doerfert, 2011, p. 9). 

Narrowing this research priority to online learning environments, it has been documented 

that students receive several benefits from taking courses online, including developing and 

refining computer skills and their evaluation of Internet resources (Alston & English, 2007).  

“Feedback and immediacy, communication and interaction, and social presence” have been 

identified as elements preferred by students participating in online courses (Murphrey, Arnold, 

Foster, & Degenhart, 2012, p. 24).  Social presence is a theory related to the value of 

communication between individuals at a distance (Pritchett, Naile, & Murphrey, 2012). As such, 

distance education can benefit from the use of technologies such as Second Life™ (SL) to reduce 

the disconnect felt by students in online classes by bringing the classroom to them (Ritzema & 

Harris, 2008).  “The promise of SL in education revolves around community, and the connecting 

of individuals through a new, avatar-driven interface…offer[ing] an immediacy of experience and 

companionship” (Yee & Hargis, 2010, p. 205).  

The use of a virtual environment enables an instructor to be “…able to offer a completely 

in-world learning experience and attract students from across the world, as well as secure an 

instructor from a different part of the country (or world)” (Yee & Hargis, 2010, p. 213).  

“…[I]nstead of participating in a distance classroom by watching videos and submitting 

homework by email, SL enables students to attend lectures in a 3D classroom, sharing this 

environment with the other fellows” (De Lucia, Francese, Passero, & Tortora, 2009, p. 232). 

The three-dimensional nature of virtual environments such as SL can enable “effective 

tools for social interaction,” becoming especially realistic regarding the “type of inter-personal 

interactions available” (Sreedharan, Zurita, & Plimmer, 2007, p. 227).  The emphasis on social 

interaction and the ability of SL to provide social interaction was also present in the literature 

(Boulos, Hetherington, & Wheeler, 2007; De Lucia et al., 2009).   

A 2009 study revealed “the virtual environment successfully supports synchronous 

communication and social interaction” (De Lucia et al., p. 232).  In fact, “it has been 

demonstrated that better participation in computer conferences can be encouraged through online 

activity which is purposeful, authentic and embedded deeply with the program” (Boulos et al., 

2007, p. 240).  Murphrey, Rutherford, Doerfert, Edgar, and Edgar (2012) reported “it will be 

critical to present the technology in a way that enables students to easily comprehend the 

educational benefits of using the technology” (p. 68).  Further, “[i]f universities implement virtual 

worlds such as SL, they need to consider faculty and student adoption, effectiveness of SL in 

education, availability of hardware and software, and cost” (Leggette, Rutherford, Sudduth, & 

Murphrey, 2012, p. 35).  Understanding and recognizing the usability of a virtual environment 

can enable educational planning and thus, directly impact student engagement and learning. 

Although literature regarding the educational value of SL is limited, much potential exists 

with this technology (Leggette, Rutherford, et al., 2012).  While agricultural educators as a whole 

have not taken advantage of virtual environments such as SL, these tools offer many 

opportunities and benefits to education that other disciplines such as chemistry and English have 

utilized (Leggette, Rutherford, et al., 2012).  At the graduate level, students in an agricultural 
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crisis communications course “found [Second Life™] to be a valuable educational tool” 

(Leggette, Witt, et al., 2012, p. 132).  

 

Conceptual Framework 

 

The conceptual framework for the study was based upon usability.  While it is important 

for students to see value in educational technology that is selected for use, it is also critical that 

the technology be determined to be usable because “usability” will impact the education process.  

The initial review of literature revealed the need to expand the study’s conceptual framework to 

include the overarching concept of usability in the context of educational technology.  This was 

accomplished through an extensive review of the literature that allowed the identification of 

constructs to further define and clarify usability as it related to assessing a virtual environment.  

Graphical user interfaces (GUIs) have proven usability evaluation methods, but due to the vast 

differences between GUIs and virtual environments (VEs), these methods may not, and are most 

likely not, suitable for studying VEs (Bowman, Gabbard, & Hix, 2002). 

Usability relates to the quality of the interaction between an individual and the item being 

assessed.  As shared by Hix and Hartson (1993), “[u]sability is related to the effectiveness and 

efficiency of the user interface and to the user’s reaction to that interface” (p. 3).  Shneiderman 

(1992) identified usability using a list of measurable human factors that included “time to 

learn…speed of performance…rate of errors by users…retention over time [and] …subjective 

satisfaction” (p.18). 

A usability study conducted by Ritzema and Harris (2008) reported that 76.5% of 

participants found SL to be moderately easy to use, ranking the program “three or less” (p. 115) 

on a scale of one (easy) to five (difficult).  Respondents to other studies reiterated the idea that SL 

would be valuable to learning environments, especially those that emphasize experiential learning 

(De Lucia et al., 2009; Jarmon, Traphagan, Mayrath, & Trivedi, 2009).  Additionally, training and 

support for users, personalization options, and flexibility of SL also contributed to positive 

experiences with the interface (Cych & Maloney, 2010; Grunwald, Ramasundaram, Bruland, & 

Jesseman, 2007; Hewitt, Spencer, Mirliss, & Twal, 2009).  

Previous studies revealed that students indicated that using SL as part of their coursework 

was difficult, some of which was due to usability issues (Sanchez, 2007).  Three major factors 

that can inhibit participation in SL include technology constraints, time limitations, and lack of 

training/education in the use of SL (Cych & Maloney, 2010; de Freitas, 2008; Hewitt et al., 

2009).  The current study sought to further evaluate the use of SL and investigate its usability for 

students in agricultural education. 

Multiple concepts emerged to further define and explain the concept of usability.  

Bowman et al. (2002) identified overarching aspects to include “navigation, selection, or 

manipulation” (p.420).  Satisfaction was identified as a critical element of usability by multiple 

authors (Bowman et al., 2002; Fernandes, Ferreira, Cunha, & Morgado, 2010; Slone, 2009).  In 

addition, Bowman et al. (2002) identified elements of usability that included the ability to learn, 

task accuracy, speed of task completion, and error count.  Slone (2009) reported topics that 

included “(a) visibility of system status, (b) match between the system and the real world, (c) user 

control and freedom, (d) consistency and standards, (e) error handling, (f) recognition rather than 

recall, (g) flexibility, (h) privacy, (i) minimalist design, (j) help and documentation, (k) skills, and 

(l) pleasurable and respectful interaction with the user” (p. 181).  Fernandes et al. (2010) reported 

topics that included “effectiveness, efficiency, and satisfaction” (p. 2).  “Task analysis is a critical 

activity in usability engineering” (Bowman et al., 2002, p. 417).  Thus, elements of confusion and 

deviation from the task were included in concepts to be observed. 
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Purpose and Objectives 

 

The purpose of this study was to assess the usability of AgriCulture Island in SL in order 

to identify usability issues agricultural students could encounter and add to the understanding of 

the severity of those issues and how the issues could be addressed in order to use SL as a teaching 

tool.  AgriCulture Island is a unique space within SL that was created with the purpose of 

providing course-related agriculture-based simulations.  Generally, a SL environment is 

accessible by anyone with an SL account.  To create a safe and secure learning environment, 

AgriCulture Island was intentionally designed to prevent outside individuals and organizations 

from accessing the simulation and maliciously impacting the learning experience.  To improve 

the authenticity of the simulation, a United States coastal county that represented the diversity of 

agriculture in both urban and rural settings was selected as a design model.  This allowed the SL 

designers to draw upon current, historical, and statistical (e.g., United States Census Bureau) data 

sources in creating the environment and increasing the authenticity for each simulation. 

Research objectives for this study were: (a) determine agricultural students’ perceptions 

of AgriCulture Island in SL prior to interacting or using SL, (b) determine agricultural students’ 

perceptions of AgriCulture Island in SL after interacting or using SL, (c) document aspects of 

AgriCulture Island in SL that decrease satisfaction, and (d) identify elements of AgriCulture 

Island in SL that require explanation and training to encourage usability.  All further references to 

SL in the context of the study refer to the setting of AgriCulture Island within the SL 

environment. 

 

Methods and Procedures 

 

We applied a one-group pretest-posttest design that utilized both quantitative and 

qualitative data collection aligned with the objectives of the study.  From this design, data 

collection involved four steps: (1) pre-assessment, (2) observation of the use of SL, (3) post-

assessment, and (4) group discussion with participants.  Quantitative data collection methods 

included pretest and posttest questionnaires and observation counts during the treatment while 

qualitative methods included rich treatment observation notes and the posttest focus group 

session.  Institutional Review Board approval was received to conduct the research. 

A greater number of evaluators allow an increased number of issues to be identified and 

also “provide[s] a better indication of their severity” (Kantner & Rosenbaum, 1997, p. 154).  

Therefore, multiple evaluators were utilized in this study.  Additionally, observation of 

individuals performing identical tasks in a controlled environment allowed the collection of 

measurable data (Kantner & Rosenbaum, 1997) because laboratory testing collects actual user 

experiences.   

Participants were recruited from an agricultural communications and journalism course at 

Texas A&M University during the summer of 2012.  A recruitment letter explaining the purpose 

of the study was sent out and respondents volunteered to participate.  The study engaged 12 

participants.  The number of participants was deemed acceptable based upon the work of 

Fernandes et al. (2010) who reported that defining the number was “a matter of intense discussion 

in the usability community” (“Test Participants”, para. 3) and suggested that assessing 

perceptions of usability could be accomplished with smaller numbers of participants (i.e., 5-10) 

unless the goal is to run statistical tests.   

Participants were predominantly white (91.7%) and female (66.7%).  The majority of 

them were 21-30 years of age (75.0%) with the remaining 25% being 18-20 years of age.  All 

participants were enrolled in an undergraduate program in a college of agriculture. 

Regarding technology use, all but one participant (91.7%) had taken at least one online 

course prior to the study and five participants (41.7%) had taken five or more online courses in 

the past.  All participants classified themselves as “intermediate” computer users.  Participants 
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reported spending much time using computers weekly with 58.3% spending 6-10 hours per week 

on the computer and 33.3% said they spent more than 10 hours per week using computers. 

Prior to the student participants entering the room, computers were equipped with an 

operational headset and microphone and tested to ensure that the virtual environment (i.e., SL) 

program was working correctly.  It is critical that the “experimental application/interface must be 

robust and bug-free, so that the session does not have to be interrupted to fix a problem” 

(Bowman et al., 2002, p. 407).  Thus, it was important to conduct the usability study after the 

environment under study had been used by multiple individuals to ensure an error-free 

environment.  In fact, the environment evaluated as part of this study had been used by three 

separate sets of students prior to the study.  

As a pretest, participants completed a questionnaire that was administered in the room.  

The questionnaire collected data on the participant’s background and demographic information, 

technology use (i.e., number of online courses taken, hours spent using a computer weekly, and 

self-classification of computer ability), perceptions and opinions of SL, and technology 

acceptance. 

The research team consisted of a facilitator to guide participants through the treatment 

task list, three assistants to answer questions and assist participants as needed, and three observers 

to record information about participants as they completed the required tasks.  Each observer was 

assigned four participants to observe.  Participants were instructed to raise their hands if they had 

a question and an assigned assistant, who was competent in the use of SL, responded to their 

question.  Observers, who had been briefed on the observation process prior to the session, were 

provided with a chart to record all observations based on the conceptual framework of usability. 

Computers utilized for the treatment portion of the study were numbered and participants 

were identified by computer number rather than by their name.  This provided anonymity for the 

participants.  After completion of the pretest questionnaire, participants completed a list of basic 

activities utilizing an avatar created in SL.  See Table 1 for a listing of tasks completed by 

participants. 

 

Table 1 

 

Description of Tasks Observed During Usability Examination of AgriCulture Island in SL. 

 

Tasks 

1. Set up or log on to avatar account 

2. Teleport to first location 

3. Put on clothing with “edit my outfit” command 

4. Teleport to specific location 

5. Walk to hospital, enter hospital, take elevator to second floor 

6. Navigate out of hospital to front steps 

7. Run from hospital to school gym 

8. Fly from school gym to city hall 

9. Enter city hall; sit in chair 

10. Use cameras and “view” command to view own avatar sitting 

11. Take photo of own avatar sitting 

12. Get information from file cabinet 

13. Go to Extension office 

14. Have conversation with another avatar 

15. Logoff from Second Life™ 
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Observers noted each participant’s performance on each task with respect to specific 

criteria based on the study’s conceptual framework.  Observation categories along with how they 

were operationally defined can be viewed in Table 2. 

 

Table 2 

 

Observation Terms Used During Usability Examination of AgriCulture Island in SL  

Observation Item Definition 

Number of requests for assistance number of user requests for help to complete a task 

Observed satisfaction smiling, nodding, and/or positive comments 

Observed confusion and/or 

disappointment 

frowning, making negative comments, and/or long 

pauses 

Observed deviation from task list user doing a task, either more advanced or 

rudimentary, that is not one of the tasks listed on the 

instruction sheet 

Navigation ability of user to find and go to a location by 

walking, running, and flying 

Selection ability of user to put clothing on their avatar and 

accept items  

Manipulation ability of user to manage on-screen windows that 

appear and use cameras 

Task is accurate and complete observe that the user completed a task correctly  

Time spent to complete task write down time that user began and finished each 

task 

Speed observe if user completed the task list earlier than 

others, around the same time as others, or later than 

others  

 

After completion of the task list, participants completed a posttest questionnaire that 

sought their opinion of task difficulty, their opinion of SL, and their opinion related to technology 

acceptance using a Likert-type scale ranging from one (easy) to five (difficult).  In addition, each 

of the three observers recorded their thoughts and observations in both text and using audio 

reflection in order to capture a robust description.  The audio reflections were then reviewed and 

comments were noted for each task within the observation sheets. 

Finally, participants gathered for a short focus group discussion about their experience.  

The questions for discussion included “What was your overall reaction to using SL?” and “What 

recommendations would you have for instructors utilizing this technology?.” 

 

Findings 

 

Agricultural Students’ Perceptions of AgriCulture Island Prior to Using Second Life 

 

No participants reported having an opinion about SL prior to the study.  Two-thirds 

indicated that they “do not know enough about it” to have an opinion and the remaining one-third 

had heard of the program but again reported that they “do not know enough about it” to form an 

opinion.  Ten of the 12 participants had no opinion when asked for their overall opinion of SL.  

The remaining two indicated that they were “neutral” about SL.  However, 75.0% of the 

participants thought SL would have a sense of social presence, indicating that they understood 

that SL involved real-time interaction online with others. 
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Agricultural Students’ Perceptions of AgriCulture Island After Using Second Life 

 

Although 25% of participants still held a “neutral” opinion of SL after using the program, 

the remaining respondents had some degree of a positive opinion.  Three individuals (25%) had a 

“somewhat positive” overall opinion, four (33.3%) had a “positive” opinion, and two (16.7%) had 

a “very positive” overall opinion of SL after completing the task list.  All participants indicated 

that SL had a sense of social presence.   

Based on responses to the post-assessment, the most difficult task for participants was to 

“navigate to a certain location by running” (Task 7) with an average difficulty of 2.83 (on a scale 

of 1 to 5 with 1 denoting easy and five denoting difficult).  The easiest task was to “set up avatar 

or log onto your avatar” (Task 1) with an average difficulty of 1.17.  The overall ranking of tasks 

from easiest to most difficult was: set up/logon to avatar, have conversation, navigate by 

flying/locate information (both 2.33), navigate by walking, and navigate by running.  The only 

task that was ranked “difficult” by a participant was having a conversation (1 person).   

A review of responses to Likert-type questions related to technology acceptance 

associated with SL (Table 3) revealed that participants were more accepting after exposure but 

did not show an increase in belief that SL would be easy to use.  Means and standard deviations 

have been provided for each statement in Table 3 to allow comparison of responses.  While t-tests 

are commonly used as inferential statistics, t-tests were employed to deepen our understanding of 

the data.  We found no significant difference between students’ pre and post responses to 

statements regarding usability.  Comparison of means and frequencies revealed that participants 

increased in their belief that use would be clear and understandable after exposure but did not 

show an increase in belief that SL would be easy to use.  As seen by participants’ change in 

ratings, their acceptance remained positive although through experience, their assessment of the 

technology and its ease of use declined.  No change was seen towards participants’ ability to 

operate the virtual world.   

 

Table 3  

 

Pre and Post Assessment Responses related to Technology Acceptance During the Usability 

Examination of AgriCulture Island in SL (N =12) 

 

Statement Disagree 

Somewhat 

Disagree Neutral 

Somewhat 

Agree Agree 

Strongly 

Agree 

 Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 
aMy interaction with virtual worlds would be clear and understandable. 

 0 0 0 0 5 4 5 4 2 3 0 1 
bIt would be easy for me to become skillful at using virtual worlds. 

 0 0 0 1 0 2 4 4 8 4 0 1 
cI would find virtual worlds easy to use. 

 0 1 0 1 1 1 8 4 3 4 0 1 
dLearning to operate virtual worlds is easy for me. 

 0 2 0 1 6 3 6 2 0 3 0 1 

Note: No responses fell in the “strongly disagree” category, therefore that category was not 

included in the table. Mean scores and standard deviation scores (M/SD) were calculated based on 

a 7 point Likert scale with a range of 1 = Strongly Disagree to 7 = Strongly Agree: a Pre: 4.75 /  

.75; aPost: 5.08 / 1.00.  bPre: 5.67 / .49; bPost: 5.17 / 1.12; cPre: 5.17 / .58; cPost: 5:00 / 1.41; dPre: 

4.50 / .52; dPost: 4.50 / 1.62. 
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Second Life Aspects that Decrease Satisfaction or Require Explanation/Training 

 

A summary of all observations was compiled and reviewed by the researchers.  

Categories of “assistance needed,” “satisfaction,” “confusion,” and “deviation from task” were 

the most noted areas observed.  A summary of instance counts and number of students involved is 

provided in Table 4. 

 

Participant Comments Shared about Second Life During Group Session 

 

During the 30-minute focus group session that followed the actual use of SL, participants 

had the opportunity to respond to the questions “What was your overall reaction to using SL?” 

and “What recommendations would you have for instructors utilizing this technology?”  

Participants overwhelmingly responded that they believed that being in a group setting while they 

learned about SL had a positive impact on their comfort with the program.  A few items that were 

suggested included a guide sheet of commands and group learning sessions in a face-to-face 

classroom session for orientation. 

As a group, the participants indicated that they did not plan to continue to use SL unless it 

was required for a class.  More than one participant indicated that it would depend on how SL 

would be used as to whether they felt it would have educational value.  All participants indicated 

that the experience felt “real” and that they could sense other people in the environment.  They 

found it an enjoyable experience overall but felt they would need more instruction to be 

proficient.  
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Table 4 

 

Instances Counts Observed for Each Task During the Usability Examination of AgriCulture 

Island in SL (N=12). 

 

Table 4 Continues 

 

 

 

Assistance Satisfaction Confusion Deviation 

 Time to 

Complete 

 # instances: # students 
 # minutes: # 

students 

1. Set up or log on to 

avatar account 

13: 8 3: 3 2: 2 5: 5  5 min: 1 

6-7 min: 7 

11-12 min: 4 

 

2. Teleport to first 

location 

13: 9 6: 5 9: 9 5: 5  2 min: 3 

4-5 min: 6 

7-9 min: 3 

 

3. Put on clothing with 

“edit my outfit” 

command 

14: 9 5: 4 3: 3 6: 6  6-7 min: 8 

8 min: 2 

10 min: 2 

 

4. Teleport to specific 

location 

2: 2 5: 3 3: 3 5: 5 

 

 1-3 min: 8 

4 min: 4 

 

5. Walk to hospital, 

enter hospital, take 

elevator to second 

floor 

2: 1 2: 2 6: 6 2: 2  1-2 min: 4 

3-5 min: 8 

 

 

6. Navigate out of 

hospital to front 

steps 

1: 1 

 

- - 2: 2  1 min: 11 

2 min: 1 

 

7. Run from hospital to 

school gym 

13: 7 4: 4 5: 5 9: 7  1-3 min: 4 

4-5 min: 4 

6-7 min: 4 

 

8. Fly from school gym 

to city hall 

- 3: 3 4: 4 1: 1  1-2 min: 9 

3 min: 3 

 

9. Enter city all; sit in 

chair 

 

4: 4 3: 3 3: 3 2: 2  1-3 min: 12 

 

10. Use cameras and 

“view” command to 

view own avatar 

sitting 

5: 3 1: 1 2: 2 2: 2  1 min: 9 

2 min: 3 
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Table 4 Continued 

 

 

Conclusions and Discussion 

 

The population of this study was represented by predominantly undergraduate, white, 

female participants creating limitations to the study given the lack of diversity.  However, it was 

concluded that the participants possessed a high level of technology awareness and perceived 

themselves to be competent in the use of technology that is supported by prior research 

(Murphrey, Rutherford, et al., 2012).  It was also concluded that while the participants reported a 

high use of technology, they were not familiar with SL.  This is not surprising given that 

participants were recruited purposely in an effort to attract a group of participants with limited 

exposure to SL in an effort to accurately measure usability of the environment without the 

influence of prior experience.  Based on the finding that 75% of the participants expected SL to 

exhibit social presence, it was concluded that the participants understood the nature of SL as an 

environment in which one could interact.  This finding supports prior research (Boulos et al., 

2007; De Lucia et al., 2009; Sreedharan et al, 2007) that indicates the potential of SL for social 

interaction. 

Based on the finding that participants’ opinions of SL became more positive after the use 

of SL, it was concluded that participants were not overwhelmed by difficulty in using the 

program and could see potential application or value in using the technology.  Overall, 

technology acceptance in regard to SL in this study moved in a positive direction.  All 

participants were either neutral or in agreement that the use of SL would be “clear and 

understandable” while the majority of the participants agreed that it would be easy for them to 

become skilled at using the technology.  Given that two participants indicated that learning to 

operate the SL environment would not be easy, it was concluded that the perception of “ease of 

use” varied. 

In relation to the element of task difficulty, it was concluded that difficulty in navigation 

varied depending on the type of navigation being used (i.e., walking, running, flying, or 

teleporting).  In addition, based on the findings reported in the Likert-scale questions related to 

task difficulty in which only one participant indicated any level of difficulty with having a 

 

Assistance Satisfaction Confusion 

Deviatio

n 

 Time to 

Complete 

 

# 

instances: 

# students 

 
# minutes: 

# students 

   

11. Take photo of own 

avatar sitting 

- 1: 1 - 1: 1  1-2 min: 12 

 

 

12. Get  information 

from file cabinet 

11: 8 - 6: 6 2: 2  1-2 min: 6 

3 min: 6 

 

13. Go to Extension 

office 

6: 5 

 

2: 2 5: 5 2: 2  2-3 min: 12 

14. Have conversation 

with another avatar 

4: 2 3: 3 

 

1: 1 5: 5  1-2 min: 8 

3-5 min: 4 

 

15. Logoff from SL 4: 4 - 2: 2 8: 8  1 min: 11 

2 min: 1 
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conversation, it was concluded that as long as technology is setup appropriately, the use of audio 

will not present a challenge for students. 

Observation data provided a robust picture of the interaction of participants with the SL 

environment.  As revealed in findings displayed in Table 4, there was great variation in regard to 

each task.  Requests for assistance were more prominent towards the beginning of the activity, 

during set-up, and logon to SL, and then reduced until activities such as “running” or “obtaining 

information from file cabinets” were requested.  It was concluded that participants required more 

assistance with the tasks related to changing mode of movement and also in regard to selection as 

it related to information gathering. 

Findings related to the element of satisfaction revealed that there were more signs of 

satisfaction early in the activity than later in the activity.  In fact, the highest numbers of instances 

related to satisfaction were associated with movement tasks.  This is not surprising given that 

movement gives one a sense of control in a virtual environment.  It was concluded that 

encouraging movement within the environment can increase satisfaction.   

The concept of “teleporting” appeared to be the task that participants found most 

confusing with nine of the 12 participants displaying signs of confusion during this task.  Once 

again (similar to satisfaction) movement (regardless of method) was revealed to cause more 

confusion than other steps.  It was concluded that the process of movement within the SL 

environment (especially those outside of normal human movement), and overall direction can be 

an important element that impacts the usability of SL. 

“Deviation from task” varied across the tasks but was documented as occurring more 

predominantly during setup, in putting on clothing, during running, and during the conversation 

task.  This was not surprising given the characteristics of these tasks.  During setup and in putting 

clothing on an avatar there are decisions made by the participants; decisions can lead to deviation 

from task.  It was concluded that tasks that involve decisions have a higher likelihood of 

deviation from task.  It was also interesting that the highest number of instances of deviation was 

during the final task of logging off.  It was concluded that participants were using this opportunity 

as one last chance to experiment with the environment.  

Time to complete each task ranged from a minimum of one minute to a maximum of 12 

minutes for any given task.  In summing the total range of times per task, it was found that 

completion of all tasks ranged from approximately 26 minutes to 70 minutes (when considering 

times as a whole and not connected to any particular participant).  It was concluded that time 

required to engage in the use of SL could vary widely for participants. 

It is important to note that this study was conducted in a lab setting, meaning that 

usability was tested in an environment in which the technology had been tested prior to use.  This 

enabled the focus of the study to remain on the interaction between the participants and SL rather 

than technology issues (e.g., microphone issues) that can occur when users are in their own 

environment. 

 

Implications and Recommendations 

 

The importance of understanding the usability of educational technology cannot be 

underestimated.  Lack of usability can decrease use of the program, especially for coursework 

(Sanchez, 2007).  It is not sufficient to merely “ask” students if they find a technology useful.  

Careful study is required to determine what scaffolding might be necessary to utilize educational 

technology such as SL in order to successfully use the technology to enable educational 

effectiveness.  The results of this study revealed that students do encounter issues with SL but 

that the issues are not insurmountable as to completely negate use of the technology.  In fact, 

observations revealed that students are capable of utilizing SL successfully.  This supports 

Ritzema and Harris’s (2008) conclusion that most participants find SL to be moderately easy to 

use. Assistance with items such as navigation and information collection could enable a more 
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pleasant experience.  Students engaged in university settings are typically a generation that is 

familiar and willing to try out technology.  However, as revealed in this study, the applicability of 

the technology will be the key to adoption and acceptance. 

This study focused specifically on the “usability” of AgriCulture Island – a virtual 

environment housed in the SL platform.  Results revealed that students had a greater interest and 

belief that learning could occur through the use of SL after use of the program.  However, based 

on comments in the focus group session, it was clear that in addition to usability – purpose and 

relevance are critical elements and should be taken seriously. 

In regard to addressing usability issues, it is recommended that students be provided an 

opportunity to test their skills and signup for one-on-one consultations or group sessions – not 

only in the virtual environment but also in face-to-face settings.  Lack of training has been shown 

to inhibit participation in SL, so this could be a viable method for increasing participation (Cych 

& Maloney, 2010).  It was obvious through observation that the students felt comfortable with 

technology but needed direct face-to-face interaction as they learned how to use the system.  It is 

believed that as students become more comfortable with the virtual environment, they would gain 

greater value from the use of the program. 

It is further recommended that additional research be conducted to compare uses of SL 

across disciplines and document the types of encounters and uses that students believe to be most 

beneficial.  While one can assume that simulations might be the most relevant and purposeful, 

this should be documented through careful study.  We believe that programs such as the one 

investigated will continue to evolve, change, and form into new and creative mechanisms for 

learning.  These technologies should continue to be studied in order to guide effective use of 

technology and help others to utilize these tools in the best way possible with the least disruption 

to learning.  The opportunities for application of virtual environments is limitless, yet as seen in 

this study, purpose and relevance will be key once usability issues are addressed and overcome. 
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Determining the Science, Agriculture and Natural 

Resource, and Youth Leadership Outcomes for Students 

Participating in an Innovative Middle School Agriscience 

Program 
 

Peter Skelton1, Kristin S. Stair2, Tom Dormody3, and Dawn Vanleeuwen4 

 

Abstract 

 

The Memorial Middle School Agricultural Extension and Education Center (MMSAEEC) located 

in Las Vegas, New Mexico is a youth science center focusing on agriculture and natural resources.  

The purpose of this quasi-experimental study of the MMSAEEC teaching and learning model was 

to determine if differences exist in science achievement, agriculture and natural resource 

achievement (ANR), leadership skill development, and interests in agriculture and natural resource 

and other STEM careers between students who participated in the MMSAEEC program and 

students at a comparison middle school.  Results indicate higher overall standardized science test 

scores and higher scores in the scientific investigations, physical science, earth science, and 

science and people sub-dimensions of the science test for MMSAEEC students.  MMSAEEC 

students also scored higher on two of the four sub-dimensions of the ANR test (agriscience and 

ecology).  MMSAEEC students were similar to comparison school students in leadership 

development and career interests.  Based on these results, the MMSAEEC model is a viable model 

for encouraging science and agriculture and natural resource achievement in middle school 

programs.  Improvements are necessary to enhance overall achievement in ANR including higher 

scores on emerging ANR issues, leadership development, and interests in agricultural and natural 

resource careers for program participants. 

 

Keywords: Agriscience, middle School, Agriculture and Natural Resources, leadership Skills, 

agriculture careers, science integration 

 

On January 26, 2011, the Wall Street Journal shared the results from the 2009 National 

Assessment of Educational Progress.  This report found that less than one-third of elementary and 

high school students have a solid understanding of science concepts (Banchero, 2011).   According 

to the National Research Council’s National Science Education Standards, learning science can be 

complex because science often requires students be taught science concepts as part of an active 

process.  Engaging higher level thinking skills, experiential learning, and scientific-based inquiry 

are essential to helping science become concrete in the minds of students (Center for Science, 

Mathematics, and Engineering Education, 1996). 

When looking at the integration of agricultural science and hands-on learning in science 

and technology coursework, one important question has been what impact these programs have on 

middle school educational practices and engagement.  To date, most of the secondary education 
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research conducted on the impacts of integrating agriculture with science has been limited to high 

school students and programs.  For example, Balschweid (2002) studied the perceptions of high 

school students enrolled in a biology course that utilized animal agriculture as the context for 

teaching science.  He found more than 90% of the students believed that taking the course helped 

them understand the relationship between science and agriculture.  Students’ performance on an 

agricultural knowledge test administered after they completed the integrated biology course was 

variable.  Students performed best on animal agriculture and poorest on the general agricultural 

industry questions on the test.  In a study of Oregon high school agriculture and science teachers, 

Thompson and Warnick (2007) found the majority of agriculture and science teachers believed 

integrating science into agriculture classes helped students learn science concepts and perform 

better on standardized tests though this was truer for agriculture than science teachers.  High 

percentages of both science and agriculture teachers believed students learn more about agriculture 

when science is integrated into the curriculum. 

Several secondary education studies have employed quasi-experimental and causal 

comparative research designs to determine the impacts of integrating agriculture with science.  

Roegge and Russell (1990) found high school students who were taught applied biology as part of 

the agricultural education curriculum achieved higher scores in applied biology than students taught 

without it and students also had a more positive attitude toward their learning experience than those 

taught through the traditional approach.  In Louisiana, Chiasson & Burnett (2001) found  students 

who were enrolled in agriscience courses achieved higher scores than non-agriscience students on 

the science portion of the state-mandated eleventh grade Graduate Exit Examination (GEE) within 

four of the five science domain subscales (scientific method, biology, earth science, and physics).  

A statistically significantly higher proportion of agriscience students passed the science portion of 

the GEE than did non-agriscience students. 

According to Transforming Agricultural Education for a Changing World, undergraduate 

colleges must transform the way that they reach students in order to better serve the needs of the 

learners of tomorrow (National Academy of Sciences, 2009).  Agricultural education programs are 

often charged with providing opportunities for students to pursue agricultural careers (Phipps & 

Osborne, 1988).  In Employment Opportunities for College Graduates, a report published by the 

USDA, 27%  of the future career opportunities from 2010 - 2015 will be in the science and 

engineering field amounting to a predicted 14,600 annual job openings (Goecker, Smith, Smith & 

Goetz, 2010).  It is, therefore, critical that agricultural education programs be prepared to generate 

agricultural career interest, help students develop the skills needed for them to be successful in an 

agricultural career or in an agricultural major, and to eventually help support a growing population.   

In addition to improving science achievement, agricultural and natural resource 

achievement, and career awareness, the opportunity to develop leadership skills is an important part 

of preparing middle school youth for the future.  A study conducted by Rosch and Coers (2013), 

suggests agricultural educators can effectively support students by providing opportunities for 

leadership development, especially programs with social-cultural contexts and reflection.  Studies 

within agricultural education have emphasized the need for leadership skills development to be 

emphasized with agricultural education coursework (Allen, Ricketts, & Priest, 2007; Connors & 

Swan, 2006; Park & Dyer, 2005; Simonsen & Birkenholz, 2010).  McKinley, Birkenholz and 

Stewart (2010) emphasized this point in their 1993 study by stating “Effective leadership skills 

have been judged as necessary for success in the complex and rapidly changing agricultural 

industry”  (p.  76). 

To address the need for experiential learning, technical skills, high quality programming 

and leadership development, the Memorial Middle School Agricultural Extension and Education 

Center (MMSAEEC) was created as a youth science center that focuses on agriculture and natural 

resources (Skelton & Seevers, 2010).  The program was modeled after the New Mexico State 

University (NMSU) outstate agricultural and natural resource science centers (Skelton & Dappen, 

2008).  The MMSAEEC was established in 2005 as a partnership between the New Mexico 
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Cooperative Extension Service and Las Vegas Schools in New Mexico.  The purpose of the Center 

is to develop a sixth through eighth grade teaching and learning model of excellence for agricultural 

and natural resource science.  This model is designed to complement academic subjects by 

incorporating agriscience through the application of inquiry-based learning and experiential 

education opportunities (Skelton, Seevers, Dormody, & Hodnett, 2012).  The MMSAEEC 

addresses this purpose through greenhouse experiments, a land lab for ecological studies, field trips, 

and demonstrations of alternative energy systems and conservation practices.  Currently, the 

primary areas addressed by the Center are agriscience, ecology, issues in natural resource science, 

and the scientific method.  It was anticipated that this model would create an environment that will 

allow for enhanced learning of basic and agricultural and natural resource sciences, and youth 

leadership life skills.  The program was also designed to enhance interests in science, technology, 

engineering, and math (STEM) careers including those in agriculture and natural resources.       

The MMSAEEC model partners NMSU with a public school to improve learning outcomes 

as an innovative agricultural education program model.  It is essential that the impacts of this model 

on student learning in science, agriculture, and youth leadership life skills be researched before 

attempting to diffuse and implement the model at other middle schools in New Mexico and the 

United States.  This research extends the knowledge base on the impacts of integrating STEM and 

agriculture into middle school curricula. Despite a promising job outlook in science and agriculture, 

there is a shortage of individuals prepared for STEM integration, incorporating scientific principles, 

and applying innovation in agriculture (Doerfert, 2011).   

Learning theory has been explored by numerous authors (Bandura, 1977; Bloom, 1956; 

Dale, 1969) to better understand cognitive development and steps in the learning process.  

Experiential learning is the process whereby knowledge is created through the transformation of 

experience (Kolb, 1984).  Experiential learning creates the necessary learning environment to 

conduct investigations in real-world contexts in which scientific phenomena occur.  Learning in a 

context provides students with the opportunity to grasp facts, concepts and relationships.  Scientific 

learning grounded in contexts bridges knowledge and experiences students bring to investigations 

(Cervetti, Pearson, Bravo & Barber, 2006).  Important components of effective youth engagement 

include: involving students in decision making through active exploration of a topic; inquiry-based 

learning designed to meet student needs; developing collegial relationships with adult partners and 

mentors; and reflecting on their work and learning skills related to it (Swinehart, 1992).  Engaging 

youth through carefully planned educational activities and hands-on projects enhances learning 

outcomes (Bourdeau, 2004; Skelton & Dormody, 2009).   

Based on these theoretical underpinnings, the operational teaching and learning model for the 

MMSAEEC that is being tested in this study (see Figure 1) depicts the overlapping interaction 

between content, context, and engagement (Skelton & Seevers, 2010).  Content is guided by grade 

specific New Mexico public education standards and benchmarks.  Context is guided by the mission 

of the MMSAEEC to deliver programs in agriculture and natural resource science.  Content and 

context are enhanced through the engagement of students using a traditional classroom setting, a 

laboratory, a greenhouse, the campus landscape, and educational sites located in the diverse Rocky 

Mountain/Great Plains ecotone. 
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Figure 1. The overlapping interaction of content, context and engagement. 

 

Purpose and Objectives 

  This research sought to determine the impact of the MMSAEEC on student learning in 

science, agriculture, and youth leadership life skills; as well as attempting to understand student 

interests in STEM related careers.  The purpose of this study was to examine the suitability of the 

MMSAEEC model for diffusion to and implementation in other middle school programs.  The 

objectives of the study were to: 

 

1. Determine if differences exist in science achievement scores, agriculture and natural 

resources achievement scores, and youth leadership life skills development improvement 

scores between eighth grade students at the MMSAEEC and those at a comparison middle 

school. 

2. Determine if relationships exist between youth leadership life skills development 

improvement scores and science achievement scores, and youth leadership life skills 

development improvement scores and agriculture and natural resource achievement scores 

for 8th grade students at the MMSAEEC and those at a comparison middle school. 

3. Determine if differences exist in career interests between students completing eighth grade 

at the treatment and comparison middle school and, more specifically, their interests in 

STEM related careers. 

 

Methods and Procedures 

 

Research Design 

 

The study employed a control group design (Campbell & Stanley, 1963) to test objectives 

one and three of the treatment and comparison middle school students.  Objective two was 

addressed with a correlational design for the samples of eighth graders at both schools. This quasi-

experimental research design is relatively free from sources of internal and external invalidity.  The 

greatest threat to internal validity for this design is possible differences in intrasession history 

between the students at the treatment and comparison middle schools during the school year.  

Utilizing two middle schools from Las Vegas, New Mexico was an attempt to minimize differences 

in history between students at the two schools.  The researchers did find one difference worth 

noting.  Due to a seventh grade teacher at the treatment school who decided not to integrate the 

MMSAEEC program activities into lessons, one-half of the students at the treatment school 

received only two of three years of the treatment. 

 

 

 

Content

EngagementContext
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Population, Sampling, and Treatment 

 

The population for the study was eighth grade students at the treatment school and at a comparison 

middle school in Las Vegas, New Mexico during the 2009-2010 school year.  The population was 

described in terms of ethnicity, English proficiency, learning disabilities, socio-economic status, 

and gender.  The samples for this study were comprised of the eighth grade students at both the 

treatment and comparison middle school who turned in both consent and assent forms and 

completed the necessary instruments.  Although the samples were not randomly selected, they were 

representative of the population on gender, ethnicity, students with disabilities, students living in 

poverty, and students with Limited English Proficiency (LEP).  All students at the treatment school 

were provided with science instruction that was integrated with agriculture and leadership skills.  

Classroom instruction was supplemented with the MMSAEEC program activities.  Comparison 

school students were provided similar science instruction without formal integration of these topics.  

The primary independent variable in the study was being subjected to the treatment or comparison 

middle school science programs described above.  The dependent variables in this study were 

standardized science test scores, agriculture and natural resource test scores, career interests, and 

youth leadership life skill development improvement scores. 

 

Instrumentation and Data Collection 

 

Standardized science test score data were collected from the treatment and comparison 

school administrators.  New Mexico has standardized tests in science for both seventh and eighth 

grade that are aligned with state science content and performance standards (New Mexico Public 

Education Department, 2005) that measure “adequate yearly progress for each student, public 

school, and school district” (Legislature of the State of New Mexico, 2003, p. 26).  The test 

consisted of five subtests: scientific investigations, physical science, life science, earth science, and 

science and people. 

An agriculture and natural resource test (ANR) was administered by the researchers at each 

school at the end of the eighth grade school year to obtain test score data and determine career 

interests.  The science test consisted of four subtests: agriscience, ecology, emerging issues, and 

scientific method.  The researchers developed a valid and reliable instrument based on the state 

agriculture, food, and natural resource content and performance standards as identified by Castillo 

(2003) taught through the MMSAEEC during the years students were participating in the program.  

To develop the ANR, 51 multiple choice questions were written by the Director of the MMSAEEC 

to represent the standards and benchmarks covered through center activities across the sixth, 

seventh, and eighth grades in the content areas of scientific method, emerging issues, ecology, and 

agriscience.  Content and face validity of the original test and its 51 items were then assessed by a 

panel of experts.  To establish the reliability of the test, it was then field tested using a two-week 

test-retest procedure with 55 eighth graders who were not part of this study.  An item analysis was 

conducted on the test and retest data from the 55 eighth grade students in the field test.  The item 

analysis included evaluating consistency in answers between the two test administrations using 

percent agreement, Kappa scores, and Kappa range.  The item analysis also looked at percent of 

students who answered each question correctly on the test and retest.  The idea was to keep a set 

questions that students answered relatively consistently between the test and retest and that ranged 

in difficulty, but still maintained content validity (representing the four content areas).  Using these 

item analysis decision tools, 27 questions were eliminated and 25 remained including nine scientific 

method, three emerging issues, four ecology, and nine agriscience questions.  There were six easy 

items, nine moderately difficult items and 10 difficult items in the final set.  These 25 items yielded 

split-halves reliability coefficients for the pretest and posttest of 0.74 and 0.80, respectively. 

        The Youth Leadership Life Skills Development Scale (YLLSDS) was administered by the 

researchers at each school at the end of the eighth grade school year.  The YLLSDS (Dormody, 
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Seevers, & Clason, 1993; Seevers, Dormody, & Clason, 1995) is a valid, reliable, and 

unidimensional 30-question self-rated summative scale that can be utilized in research and 

evaluation of youth leadership development programs.  Rohs (1999) recommended that the 

YLLSDS be administered twice at the end of a leadership development program.  In the first 

administration, youth reflect on their skill levels at the end of the program (posttest), and in the 

second administration they reflect back to the start of the program.  Studies by Dormody and 

Seevers (1994) and Seevers and Dormody (1994) have shown a relationship between youth 

participation in FFA and 4-H programs and YLLSDS scores among Arizona, Colorado, and New 

Mexico youth.  A Cronbach’s alpha reliability coefficient of 0.92 was established for the instrument 

in the pilot test. 

Demographic data were provided by school administrators including: ethnicity, LEP status 

(determined diagnostically by the school district), students with disabilities (who have an 

Individualized Education Program [IEP]), students living in poverty (qualify for the free or reduced 

lunch program), and gender.  Demographic variables served as secondary independent or control 

variables.  Public schools in New Mexico were required to disaggregate scores on standardized 

grade-level academic tests by all of these demographic variables except gender for accountability 

purposes as required by New Mexico public education law (Legislature of the State of New Mexico, 

2003) and the No Child Left Behind Act of 2001 (USDE, 2001).   

  

Data Analysis 

 

  All data were analyzed using SAS version 9.3 software (SAS Institute, 2010).  Differences 

in science test scores and ANR test scores (including the subscales for both instruments), and 

YLLSDS after and before differences (or improvement scores), were analyzed using a two factor 

ANOVA with factors of school and gender.  The outlier strategy (Ramsey & Schafer, 2002) was 

employed with outliers identified as corresponding to observations with standardized residual 

magnitudes greater than 2.5.  Using this strategy, each response variable was analyzed using all 

data and with outliers excluded.  If the analysis with outliers excluded produced substantively 

different conclusions, then both analyses were reported; otherwise, only the analysis using all data 

was reported.  Because the primary hypotheses were directional, two-tailed p-values were reported.  

Significance was defined for p ≤ 0.10.  Effect sizes were calculated to make comparisons across 

the study using the same index of effect.  The effect size was calculated using the difference 

between the post-test means in the numerator of the equation and using standard deviation units in 

the denominator (Durlack, 2009).   

Pearson’s correlation coefficients were calculated and assessed for strength (Davis, 1971) 

and significance (p < .10) to determine if relationships existed between youth leadership life skills 

development improvement scores and science achievement scores, and youth leadership life skills 

development improvement scores and agriculture and natural resource achievement scores for 

eighth grade students at the MMSAEEC and those at a comparison middle school.  Frequency 

counts and percent distributions of careers within each sample were calculated on agriculture and 

natural resource, STEM, and non-STEM career choices for eighth grader comparison between the 

two schools.  The two sample distributions were compared using a Pearson chi-square test.      

 

Results 

 

Informed consent and assent forms were obtained from 91 students at the treatment school 

(N = 133) and 37 students at the comparison school (N = 89); (see Table 1).  It was found that 89% 

of students at the treatment school and 92% of students at the comparison school were Hispanic.  

The researchers were unable to reconcile differences in categories of data from the two schools on 

students with limited English proficiency.  A small minority of the students were found to have 

disabilities, 8.8% at the treatment school and 8.1% at the comparison school.  All students at the 
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comparison school qualified for free or reduced lunch (a constant), while only 56% qualified for 

free or reduced lunch at the treatment school.  Although demographic characteristics were initially 

considered for statistical analysis, only gender had adequate variance at both schools and no 

categorical problems to be included in analysis with 50.1% of students at the treatment school and 

43.2% of students at the comparison school being female. 

Table 1  

 

Student demographic characteristics at the treatment school and the comparison school  

 

 

Characteristic 

Treatment school 

n = 91 

% (f) 

Comparison school 

n = 37 

% (f) 

Hispanic ethnicity 89.01 (81) 91.89 (34) 

Students with limited    

  English proficiency 

--- --- 

Students with   

  disabilities 

8.79 (8) 8.11 (3) 

Students living in  

  poverty 

56.04 (51) 100 (37) 

Gender (female) 50.55 (46) 43.24 (16) 

 

The mean science test score for the treatment school was higher than the mean for the 

comparison school for science total (p = 0.01), scientific investigations (p = 0.03), physical science 

(p = 0.01), and science and people (p = 0.07); (see Table 2).  Analysis using all available data (n = 

127) suggested a difference for Earth Science (p = 0.10; 4.5 vs. 3.8) but reanalysis removing two 

data points corresponding to high magnitude residuals did not produce a significant school 

difference (p = 0.1617; 4.39 vs.  3.8).  A medium treatment effect size was observed for science 

total (0.53), scientific investigations (0.43), and physical science (0.67).  A small treatment effect 

size was observed for science and people (0.36).  A significant gender main effect was found for 

scientific investigations (p = 0.09) with females having higher means than males.  Medium 

treatment effect sizes were observed for both females (0.56) and males (0.49).  There were no 

significant effects in gender by school interactions. 

The mean ANR test scores for the treatment school were significantly higher than the mean 

for comparison school for agriscience (p = 0.10) and ecology (p = 0.08) (see Table 3).  Small effect 

sizes were observed for agriscience (0.33) and ecology (0.35), although there was a moderate 

negative effect size for emerging issues (-0.47) indicating that the comparison group performed 

better than the treatment group.  There were no significant main effects related to gender.  

Significant main effects were found for gender by school interactions for ANR total (p = 0.08) and 

emerging issues (p = 0.01).  The ANR total for the treatment school males was higher than for the 

comparison school males (p = 0.05) while the difference between females was not significant (p = 

0.56).  However, females from the treatment school scored significantly lower than females from 

the comparison school (p = 0.00) on emerging issues. 

The mean youth leadership life skill development improvement scores were not 

significantly different between the treatment and comparison schools (see Table 4).  The negative 

overall effect size (-0.17) indicates that the comparison group performed better than the treatment 

group but the magnitude was small.  However, a medium negative effect size was found for females 

(-0.48).  
Correlations were calculated to describe the relationships between YLLSD improvement 

scores and science achievement scores for students at the treatment and comparison schools, as a 

measure of self-image related to performance (see Table 5).  A significant positive relationship 
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between YLLSD and the subdimension of the science standardized test science and people (p = 

0.06) was found.  However, the magnitude of the correlation coefficient for science and people (r 

= 0.17) was negligible to moderately weak.   

Correlations were calculated to describe the relationships between YLLSD improvement 

scores and science achievement scores for students at the treatment and comparison schools, as a 

measure of self-image related to performance (Table 6).  Significant positive relationship between 

YLLSD and the subdimension of the ANR total (p = 0.05) and ecology (p = 0.08) was found.  

However, the magnitude of the correlation coefficients for ANR total (r = 0.18) and ecology (r = 

0.16) was negligible to moderately weak. 

Although students at the comparison school were more than twice as likely to be interested 

in agricultural careers (28.57%) than students at the treatment school (13.25%), the difference was 

not significant (see Table 7).  Students at both schools had strong interests in STEM careers.  The 

chi square distributions for career interest at the two school were not found to be different (p = 

0.1506). 
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Table 2 

 

Mean state mandated science achievement scores between treatment school and comparison school; group effects size; and main effects of 

gender, school, and the interaction between gender and school. 

Table 2 Continues 

 

 

 

 

 

Variable Gender 

Treatment school 

M (SD) 

Comparison 

school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender 

x School 

Science total All 34.91 29.32 0.53 0.82 

(0.05) 

0.01*** 

(7.13) 

0.85 

(0.04) 

 F 34.87 (10.84) 28.88 (9.13) 0.56    

 M 34.96 (10.75) 29.76 (11.07) 0.49    

        

Scientific investigations All 9.54 8.23 0.43 0.09* 

(2.84) 

0.03** 

(4.84) 

0.50 

(0.46) 

 F 9.84 (2.70) 8.94 (3.47) 0.30    

 M 9.24 (3.06) 7.52 (3.31) 0.57    

        

Physical science All 8.64 6.65 0.67 0.31 

(1.02) 

0.01*** 

(11.75) 

0.31 

(1.02) 

 F 8.64 (3.16) 6.06 (1.91) 0.87    

 M 8.64 (3.16) 7.24 (2.70) 0.48    

        

Life science All 8.64 7.59 0.31 0.37 

(0.81) 

0.11 

(2.53) 

0.81 

(0.06) 

 F 8.27 (3.55) 7.38 (3.16) 0.26    

 M 9.02 (3.14) 7.81 (3.56) 0.36    
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Table 2 Continued 

 

*Means significantly different, p < .10, **Means significantly different, p < .05,  ***Means significantly different, p < .01, #For all F 

values the numerator df = 1 and denominator df = 123 

Variable Gender 

Treatment school 

M (SD) 

Comparison 

school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender 

x School 

Earth science All 4.53 3.80 0.33 0.86 

(0.03) 

0.10* 

(2.75) 

0.67 

(0.18) 

 F 4.67 (2.64) 3.75 (1.77) 0.41    

 M 4.40 (2.04) 3.86 (2.01) 0.24    

        

Science and people All 3.54 3.04 0.36 0.16 

(1.99) 

0.07* 

(3.28) 

0.49 

(0.48) 

 F 3.44 (1.44) 2.75 (1.13) 0.49    

 M 3.64 (1.51) 3.33 (1.32) 0.22    
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Table 3  

 

Mean agricultural and natural resource scores between treatment school and comparison school; group effects size; and main effects of gender, 

school, and interactions between gender and school. 

*Means significantly different, p < .10, **Means significantly different, p < .05, ***Means significantly different, p < .01, #For all F values the 

numerator df =1 and denominator df = 124 

Variable Gender 

Treatment school 

M (SD) 

Comparison school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender x 

School 

ANR total  All 12.60 11.86 0.18 0.30 

(1.10) 

0.36 

(0.83) 

0.08* 

(3.14) 

 F 12.30 (4.05) 13.00 (3.65) -0.17    

 M 12.89(4.38) 10.71 (4.05) 0.53    

        

Agriscience All 6.28 5.58 0.33 0.61 

(0.26) 

0.10* 

(2.75) 

0.37 

(0.37) 

 F 6.20 (2.06) 5.88 (2.16) 0.15    

 M 6.36 (2.20) 5.29 (2.15) 0.50    

        

Ecology All 1.42 1.13 0.35 0.95 

(0.00) 

0.08* 

(3.09) 

0.15 

(2.05) 

 F 1.30 (0.79) 1.25 (0.68) 0.06    

 M 1.53 (0.92) 1.00 (0.95) 0.63    

        

Emerging issues All 0.70 1.04 -0.47 0.33 

(0.95) 

0.02** 

(5.69) 

0.01*** 

(8.87) 

 F 0.57 (0.69) 1.31 (0.70) -1.05    

 M 0.84 (0.67) 0.76 (0.83) 0.12    

        

Scientific method All 4.20 4.11 0.05 0.16 

(2.02) 

0.81 

(0.06) 

0.24 

(1.39) 

 F 4.24 (1.82) 4.56 (1.79) -0.18    

 M 4.16 (1.69) 3.67 (1.74) 0.28    
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Table 4 

 

Mean youth leadership life skills development (YLLSD) improvement scores between treatment school and comparison school; group effects  

size; and main effects of gender, school, and interactions between gender and school. 

*Means significantly different, p < .10, **Means significantly different, p < .05, ***Means significantly different, p < .01, #Numerator df =1 and 

denominator df = 117 

 

 

Variable Gender 

Treatment school 

M (SD) 

Comparison school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender 

x 

School 

YLLSD  All 21.03 23.75 -0.17 0.16 

(2.03) 

0.40 

(0.72) 

0.12 

(2.44) 

 F 20.81 (14.20) 28.56 (17.48) -0.48    

 M 21.26 (18.53) 18.95 (11.76) 0.14    
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Table 5 

 

Relationship between youth leadership life skills development (YLLSD) improvement scores and 

science achievement scores for students at the treatment and comparison schools (N = 120) 

Variable r p 

Science total 0.14 0.14 

Scientific investigations 0.08 0.37 

Physical science 0.10 0.27 

Life science 0.15 0.11 

Earth science 0.07 0.42 

Science and people 0.17 0.06* 

*Correlation significantly different, p < .10 

 

Table 6 

 

Relationship between youth leadership life skills development (YLLSD) improvement scores and 

agriculture and natural resource (ANR) scores for students at the treatment and comparison 

schools (N = 120). 

Variable r p 

ANR total 0.18     0.05** 

Agriscience 0.14 0.13 

Ecology 0.16   0.08* 

Emerging issues 0.07 0.47 

Scientific method 0.15 0.11 

*Correlation significantly different, p < .10, **Correlation significantly different, p < .05 

 

Table 7 

 

Student career interest at the treatment school and comparison school. 

Career Treatment school 

% (f) 

Comparison school 

% (f) 

Agriculture and natural    

  resources 

13.25 (11) 28.57 (10) 

STEM 74.70 (62) 62.86 (22) 

Non-STEM 12.05 (10) 8.57 (3) 

 

Conclusions Recommendations and Implications 

 

  Results from this study indicated students attending the treatment school showed improved 

achievement in science based on the MMSAEEC integrated model.  Students at the treatment 

school had improved performance on their overall science scores and in the following 

subdimensions: scientific investigations, physical science, earth science, and science and people.  

A lack of difference in life science scores might partially be explained by the fact that one-half of 

students in the MMSAEEC integrated model did not receive the treatment the year they took life 

science because one of the two life science teachers did not participate in the treatment program.  

Additional analysis should be conducted to examine differences in life science scores between those 

who received the full treatment and those who did not at the treatment school. 
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Results from the ANR test are less clear.  Students at the treatment school had improved 

performance in agriscience and ecology but achievement needs to be improved on the overall 

agricultural and natural resource test and in the subdimensions emerging issues and scientific 

method, where scores are even with or lower than the comparison school.  The authors recommend 

that the MMSAEEC model be enhanced in the area of emerging issues in agriculture and natural 

resources, particularly for female students.  They further recommend that the testing component 

for the scientific method ANR subdimension of the curriculum be better aligned with the New 

Mexico standards and benchmarks in scientific investigations (New Mexico Public Education 

Department, 2005) on which MMS students are performing at a higher level than comparison 

school students. 

Other studies have emphasized that this method of combining science curriculum with 

experiential learning are effective tools for the development of science skills.  For example, Haynes, 

Robinson, Edwards and Key (2012) found science taught in the context of agriculture improved 

science achievement.  Their study also concluded that an increased amount of exposure to the 

curriculum would allow for a stronger impact on science achievement.  We agree that more long-

term results are needed to see what impact the MMSAEEC teaching and learning model will have 

on long-term science development.  This study is part of a larger longitudinal study to determine if 

longer exposure to the MMSAEEC model will impact student achievement. 

 Due to the insignificant to weak relationships between youth leadership life skills 

development scores and science achievement and agriculture and natural resource test scores for 

students at the treatment and comparison schools, the results will be used to improve overall 

programming efforts.  First, the gathered YLLSDS data will be used as baseline data.  Second, item 

analysis will be conducted to identify which items in the YLLSDS are significantly lower for 

students at the treatment school, rank these, and use this analysis to make model improvements that 

will improve the learning experience for MMSAEEC students. 

 Interest in agriculture and natural resource and STEM related careers (combined) were high 

for both schools.  However, no differences in STEM and ANR career interests were observed 

between the students from the two schools.  The MMSAEEC could do more to interest students in 

ANR careers.  For example, using more ANR resource people working in vicinity in learning 

activities and having an annual career day for the students from all grades that invites ANR 

professionals to talk about careers could all be ways that ANR careers could be emphasized.  

There are several important implications of the study.  Because the MMSAEEC program 

is in early stages of development, these results provide opportunities to improve areas that are 

lacking in the model.  Summarizing from the conclusions and recommendations above, the key 

areas for model improvement are in agriculture and natural resources, specifically in emerging 

issues, leadership life skills development, and ANR career interest.  Further research is needed to 

fully understand why female students at the comparison school were higher than those at the 

treatment school on the emerging issues portion of the test.  Because enhancing mathematics 

achievement is also a goal of the MMSAEEC integrated model, further research could include 

comparing math achievement at the treatment and comparison schools.  The research could also be 

used by decision makers to justify program continuation or expansion, and it contributes to the 

knowledge base necessary to successfully diffuse and implement programs like this at other 

secondary schools. 

This study also has important implications for improving ethnic diversity of students 

entering STEM educational programs, as minority students are underrepresented in STEM 

(Gasbarra & Johnson, 2008) and in agriculture and natural resources career fields (Lopez et al., 

2005).  New Mexico youth rank near the bottom in math and science scores nationally (US 

Department of Education, 2009).  Improving New Mexico student achievement is imperative for it 

to have a competitive and knowledgeable workforce.  The MMSAEEC was established, in part, to 

address this problem. 
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Although there is room for improvement in the teaching and learning model, the results of 

this study indicate student achievement was higher through the MMSAEEC model.  Paying 

particular attention to content, context, and engagement of youth through carefully planned 

experiential learning activities resulted in improvement in five of six areas of mandated science for 

students attending the treatment school.  This is a critical first step, especially because minorities 

often have limited awareness of the science demands in agriculture and natural resource careers 

and often do not even enroll in upper division science courses (Wiley, Bowen, Bowen & Heinsohn, 

1997).   

In looking for educational models that encourage science achievement, the MMSAEEC 

model appears promising.  The MMSAEEC model has broad implications for inquiry-based 

learning and experiential education, as well as how programs are delivered affecting youth 

development in the sciences and the need for new teaching and learning models to engage youth in 

scientific inquiry.  Furthermore, improving achievement in science, agriculture and natural 

resources for a predominantly Hispanic and economically disadvantaged population is critical to 

improve ethnic diversity of students entering STEM educational programs and in agriculture and 

natural resources career fields.  
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Program 
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Abstract 

 

The Memorial Middle School Agricultural Extension and Education Center (MMSAEEC) located 

in Las Vegas, New Mexico is a youth science center focusing on agriculture and natural resources.  

The purpose of this quasi-experimental study of the MMSAEEC teaching and learning model was 

to determine if differences exist in science achievement, agriculture and natural resource 

achievement (ANR), leadership skill development, and interests in agriculture and natural resource 

and other STEM careers between students who participated in the MMSAEEC program and 

students at a comparison middle school.  Results indicate higher overall standardized science test 

scores and higher scores in the scientific investigations, physical science, earth science, and 

science and people sub-dimensions of the science test for MMSAEEC students.  MMSAEEC 

students also scored higher on two of the four sub-dimensions of the ANR test (agriscience and 

ecology).  MMSAEEC students were similar to comparison school students in leadership 

development and career interests.  Based on these results, the MMSAEEC model is a viable model 

for encouraging science and agriculture and natural resource achievement in middle school 

programs.  Improvements are necessary to enhance overall achievement in ANR including higher 

scores on emerging ANR issues, leadership development, and interests in agricultural and natural 

resource careers for program participants. 

 

Keywords: Agriscience, middle School, Agriculture and Natural Resources, leadership Skills, 

agriculture careers, science integration 

 

On January 26, 2011, the Wall Street Journal shared the results from the 2009 National 

Assessment of Educational Progress.  This report found that less than one-third of elementary and 

high school students have a solid understanding of science concepts (Banchero, 2011).   According 

to the National Research Council’s National Science Education Standards, learning science can be 

complex because science often requires students be taught science concepts as part of an active 

process.  Engaging higher level thinking skills, experiential learning, and scientific-based inquiry 

are essential to helping science become concrete in the minds of students (Center for Science, 

Mathematics, and Engineering Education, 1996). 

When looking at the integration of agricultural science and hands-on learning in science 

and technology coursework, one important question has been what impact these programs have on 

middle school educational practices and engagement.  To date, most of the secondary education 
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research conducted on the impacts of integrating agriculture with science has been limited to high 

school students and programs.  For example, Balschweid (2002) studied the perceptions of high 

school students enrolled in a biology course that utilized animal agriculture as the context for 

teaching science.  He found more than 90% of the students believed that taking the course helped 

them understand the relationship between science and agriculture.  Students’ performance on an 

agricultural knowledge test administered after they completed the integrated biology course was 

variable.  Students performed best on animal agriculture and poorest on the general agricultural 

industry questions on the test.  In a study of Oregon high school agriculture and science teachers, 

Thompson and Warnick (2007) found the majority of agriculture and science teachers believed 

integrating science into agriculture classes helped students learn science concepts and perform 

better on standardized tests though this was truer for agriculture than science teachers.  High 

percentages of both science and agriculture teachers believed students learn more about agriculture 

when science is integrated into the curriculum. 

Several secondary education studies have employed quasi-experimental and causal 

comparative research designs to determine the impacts of integrating agriculture with science.  

Roegge and Russell (1990) found high school students who were taught applied biology as part of 

the agricultural education curriculum achieved higher scores in applied biology than students taught 

without it and students also had a more positive attitude toward their learning experience than those 

taught through the traditional approach.  In Louisiana, Chiasson & Burnett (2001) found  students 

who were enrolled in agriscience courses achieved higher scores than non-agriscience students on 

the science portion of the state-mandated eleventh grade Graduate Exit Examination (GEE) within 

four of the five science domain subscales (scientific method, biology, earth science, and physics).  

A statistically significantly higher proportion of agriscience students passed the science portion of 

the GEE than did non-agriscience students. 

According to Transforming Agricultural Education for a Changing World, undergraduate 

colleges must transform the way that they reach students in order to better serve the needs of the 

learners of tomorrow (National Academy of Sciences, 2009).  Agricultural education programs are 

often charged with providing opportunities for students to pursue agricultural careers (Phipps & 

Osborne, 1988).  In Employment Opportunities for College Graduates, a report published by the 

USDA, 27%  of the future career opportunities from 2010 - 2015 will be in the science and 

engineering field amounting to a predicted 14,600 annual job openings (Goecker, Smith, Smith & 

Goetz, 2010).  It is, therefore, critical that agricultural education programs be prepared to generate 

agricultural career interest, help students develop the skills needed for them to be successful in an 

agricultural career or in an agricultural major, and to eventually help support a growing population.   

In addition to improving science achievement, agricultural and natural resource 

achievement, and career awareness, the opportunity to develop leadership skills is an important part 

of preparing middle school youth for the future.  A study conducted by Rosch and Coers (2013), 

suggests agricultural educators can effectively support students by providing opportunities for 

leadership development, especially programs with social-cultural contexts and reflection.  Studies 

within agricultural education have emphasized the need for leadership skills development to be 

emphasized with agricultural education coursework (Allen, Ricketts, & Priest, 2007; Connors & 

Swan, 2006; Park & Dyer, 2005; Simonsen & Birkenholz, 2010).  McKinley, Birkenholz and 

Stewart (2010) emphasized this point in their 1993 study by stating “Effective leadership skills 

have been judged as necessary for success in the complex and rapidly changing agricultural 

industry”  (p.  76). 

To address the need for experiential learning, technical skills, high quality programming 

and leadership development, the Memorial Middle School Agricultural Extension and Education 

Center (MMSAEEC) was created as a youth science center that focuses on agriculture and natural 

resources (Skelton & Seevers, 2010).  The program was modeled after the New Mexico State 

University (NMSU) outstate agricultural and natural resource science centers (Skelton & Dappen, 

2008).  The MMSAEEC was established in 2005 as a partnership between the New Mexico 
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Cooperative Extension Service and Las Vegas Schools in New Mexico.  The purpose of the Center 

is to develop a sixth through eighth grade teaching and learning model of excellence for agricultural 

and natural resource science.  This model is designed to complement academic subjects by 

incorporating agriscience through the application of inquiry-based learning and experiential 

education opportunities (Skelton, Seevers, Dormody, & Hodnett, 2012).  The MMSAEEC 

addresses this purpose through greenhouse experiments, a land lab for ecological studies, field trips, 

and demonstrations of alternative energy systems and conservation practices.  Currently, the 

primary areas addressed by the Center are agriscience, ecology, issues in natural resource science, 

and the scientific method.  It was anticipated that this model would create an environment that will 

allow for enhanced learning of basic and agricultural and natural resource sciences, and youth 

leadership life skills.  The program was also designed to enhance interests in science, technology, 

engineering, and math (STEM) careers including those in agriculture and natural resources.       

The MMSAEEC model partners NMSU with a public school to improve learning outcomes 

as an innovative agricultural education program model.  It is essential that the impacts of this model 

on student learning in science, agriculture, and youth leadership life skills be researched before 

attempting to diffuse and implement the model at other middle schools in New Mexico and the 

United States.  This research extends the knowledge base on the impacts of integrating STEM and 

agriculture into middle school curricula. Despite a promising job outlook in science and agriculture, 

there is a shortage of individuals prepared for STEM integration, incorporating scientific principles, 

and applying innovation in agriculture (Doerfert, 2011).   

Learning theory has been explored by numerous authors (Bandura, 1977; Bloom, 1956; 

Dale, 1969) to better understand cognitive development and steps in the learning process.  

Experiential learning is the process whereby knowledge is created through the transformation of 

experience (Kolb, 1984).  Experiential learning creates the necessary learning environment to 

conduct investigations in real-world contexts in which scientific phenomena occur.  Learning in a 

context provides students with the opportunity to grasp facts, concepts and relationships.  Scientific 

learning grounded in contexts bridges knowledge and experiences students bring to investigations 

(Cervetti, Pearson, Bravo & Barber, 2006).  Important components of effective youth engagement 

include: involving students in decision making through active exploration of a topic; inquiry-based 

learning designed to meet student needs; developing collegial relationships with adult partners and 

mentors; and reflecting on their work and learning skills related to it (Swinehart, 1992).  Engaging 

youth through carefully planned educational activities and hands-on projects enhances learning 

outcomes (Bourdeau, 2004; Skelton & Dormody, 2009).   

Based on these theoretical underpinnings, the operational teaching and learning model for the 

MMSAEEC that is being tested in this study (see Figure 1) depicts the overlapping interaction 

between content, context, and engagement (Skelton & Seevers, 2010).  Content is guided by grade 

specific New Mexico public education standards and benchmarks.  Context is guided by the mission 

of the MMSAEEC to deliver programs in agriculture and natural resource science.  Content and 

context are enhanced through the engagement of students using a traditional classroom setting, a 

laboratory, a greenhouse, the campus landscape, and educational sites located in the diverse Rocky 

Mountain/Great Plains ecotone. 
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Figure 1. The overlapping interaction of content, context and engagement. 

 

Purpose and Objectives 

  This research sought to determine the impact of the MMSAEEC on student learning in 

science, agriculture, and youth leadership life skills; as well as attempting to understand student 

interests in STEM related careers.  The purpose of this study was to examine the suitability of the 

MMSAEEC model for diffusion to and implementation in other middle school programs.  The 

objectives of the study were to: 

 

1. Determine if differences exist in science achievement scores, agriculture and natural 

resources achievement scores, and youth leadership life skills development improvement 

scores between eighth grade students at the MMSAEEC and those at a comparison middle 

school. 

2. Determine if relationships exist between youth leadership life skills development 

improvement scores and science achievement scores, and youth leadership life skills 

development improvement scores and agriculture and natural resource achievement scores 

for 8th grade students at the MMSAEEC and those at a comparison middle school. 

3. Determine if differences exist in career interests between students completing eighth grade 

at the treatment and comparison middle school and, more specifically, their interests in 

STEM related careers. 

 

Methods and Procedures 

 

Research Design 

 

The study employed a control group design (Campbell & Stanley, 1963) to test objectives 

one and three of the treatment and comparison middle school students.  Objective two was 

addressed with a correlational design for the samples of eighth graders at both schools. This quasi-

experimental research design is relatively free from sources of internal and external invalidity.  The 

greatest threat to internal validity for this design is possible differences in intrasession history 

between the students at the treatment and comparison middle schools during the school year.  

Utilizing two middle schools from Las Vegas, New Mexico was an attempt to minimize differences 

in history between students at the two schools.  The researchers did find one difference worth 

noting.  Due to a seventh grade teacher at the treatment school who decided not to integrate the 

MMSAEEC program activities into lessons, one-half of the students at the treatment school 

received only two of three years of the treatment. 

 

 

 

Content

EngagementContext
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Population, Sampling, and Treatment 

 

The population for the study was eighth grade students at the treatment school and at a comparison 

middle school in Las Vegas, New Mexico during the 2009-2010 school year.  The population was 

described in terms of ethnicity, English proficiency, learning disabilities, socio-economic status, 

and gender.  The samples for this study were comprised of the eighth grade students at both the 

treatment and comparison middle school who turned in both consent and assent forms and 

completed the necessary instruments.  Although the samples were not randomly selected, they were 

representative of the population on gender, ethnicity, students with disabilities, students living in 

poverty, and students with Limited English Proficiency (LEP).  All students at the treatment school 

were provided with science instruction that was integrated with agriculture and leadership skills.  

Classroom instruction was supplemented with the MMSAEEC program activities.  Comparison 

school students were provided similar science instruction without formal integration of these topics.  

The primary independent variable in the study was being subjected to the treatment or comparison 

middle school science programs described above.  The dependent variables in this study were 

standardized science test scores, agriculture and natural resource test scores, career interests, and 

youth leadership life skill development improvement scores. 

 

Instrumentation and Data Collection 

 

Standardized science test score data were collected from the treatment and comparison 

school administrators.  New Mexico has standardized tests in science for both seventh and eighth 

grade that are aligned with state science content and performance standards (New Mexico Public 

Education Department, 2005) that measure “adequate yearly progress for each student, public 

school, and school district” (Legislature of the State of New Mexico, 2003, p. 26).  The test 

consisted of five subtests: scientific investigations, physical science, life science, earth science, and 

science and people. 

An agriculture and natural resource test (ANR) was administered by the researchers at each 

school at the end of the eighth grade school year to obtain test score data and determine career 

interests.  The science test consisted of four subtests: agriscience, ecology, emerging issues, and 

scientific method.  The researchers developed a valid and reliable instrument based on the state 

agriculture, food, and natural resource content and performance standards as identified by Castillo 

(2003) taught through the MMSAEEC during the years students were participating in the program.  

To develop the ANR, 51 multiple choice questions were written by the Director of the MMSAEEC 

to represent the standards and benchmarks covered through center activities across the sixth, 

seventh, and eighth grades in the content areas of scientific method, emerging issues, ecology, and 

agriscience.  Content and face validity of the original test and its 51 items were then assessed by a 

panel of experts.  To establish the reliability of the test, it was then field tested using a two-week 

test-retest procedure with 55 eighth graders who were not part of this study.  An item analysis was 

conducted on the test and retest data from the 55 eighth grade students in the field test.  The item 

analysis included evaluating consistency in answers between the two test administrations using 

percent agreement, Kappa scores, and Kappa range.  The item analysis also looked at percent of 

students who answered each question correctly on the test and retest.  The idea was to keep a set 

questions that students answered relatively consistently between the test and retest and that ranged 

in difficulty, but still maintained content validity (representing the four content areas).  Using these 

item analysis decision tools, 27 questions were eliminated and 25 remained including nine scientific 

method, three emerging issues, four ecology, and nine agriscience questions.  There were six easy 

items, nine moderately difficult items and 10 difficult items in the final set.  These 25 items yielded 

split-halves reliability coefficients for the pretest and posttest of 0.74 and 0.80, respectively. 

        The Youth Leadership Life Skills Development Scale (YLLSDS) was administered by the 

researchers at each school at the end of the eighth grade school year.  The YLLSDS (Dormody, 
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Seevers, & Clason, 1993; Seevers, Dormody, & Clason, 1995) is a valid, reliable, and 

unidimensional 30-question self-rated summative scale that can be utilized in research and 

evaluation of youth leadership development programs.  Rohs (1999) recommended that the 

YLLSDS be administered twice at the end of a leadership development program.  In the first 

administration, youth reflect on their skill levels at the end of the program (posttest), and in the 

second administration they reflect back to the start of the program.  Studies by Dormody and 

Seevers (1994) and Seevers and Dormody (1994) have shown a relationship between youth 

participation in FFA and 4-H programs and YLLSDS scores among Arizona, Colorado, and New 

Mexico youth.  A Cronbach’s alpha reliability coefficient of 0.92 was established for the instrument 

in the pilot test. 

Demographic data were provided by school administrators including: ethnicity, LEP status 

(determined diagnostically by the school district), students with disabilities (who have an 

Individualized Education Program [IEP]), students living in poverty (qualify for the free or reduced 

lunch program), and gender.  Demographic variables served as secondary independent or control 

variables.  Public schools in New Mexico were required to disaggregate scores on standardized 

grade-level academic tests by all of these demographic variables except gender for accountability 

purposes as required by New Mexico public education law (Legislature of the State of New Mexico, 

2003) and the No Child Left Behind Act of 2001 (USDE, 2001).   

  

Data Analysis 

 

  All data were analyzed using SAS version 9.3 software (SAS Institute, 2010).  Differences 

in science test scores and ANR test scores (including the subscales for both instruments), and 

YLLSDS after and before differences (or improvement scores), were analyzed using a two factor 

ANOVA with factors of school and gender.  The outlier strategy (Ramsey & Schafer, 2002) was 

employed with outliers identified as corresponding to observations with standardized residual 

magnitudes greater than 2.5.  Using this strategy, each response variable was analyzed using all 

data and with outliers excluded.  If the analysis with outliers excluded produced substantively 

different conclusions, then both analyses were reported; otherwise, only the analysis using all data 

was reported.  Because the primary hypotheses were directional, two-tailed p-values were reported.  

Significance was defined for p ≤ 0.10.  Effect sizes were calculated to make comparisons across 

the study using the same index of effect.  The effect size was calculated using the difference 

between the post-test means in the numerator of the equation and using standard deviation units in 

the denominator (Durlack, 2009).   

Pearson’s correlation coefficients were calculated and assessed for strength (Davis, 1971) 

and significance (p < .10) to determine if relationships existed between youth leadership life skills 

development improvement scores and science achievement scores, and youth leadership life skills 

development improvement scores and agriculture and natural resource achievement scores for 

eighth grade students at the MMSAEEC and those at a comparison middle school.  Frequency 

counts and percent distributions of careers within each sample were calculated on agriculture and 

natural resource, STEM, and non-STEM career choices for eighth grader comparison between the 

two schools.  The two sample distributions were compared using a Pearson chi-square test.      

 

Results 

 

Informed consent and assent forms were obtained from 91 students at the treatment school 

(N = 133) and 37 students at the comparison school (N = 89); (see Table 1).  It was found that 89% 

of students at the treatment school and 92% of students at the comparison school were Hispanic.  

The researchers were unable to reconcile differences in categories of data from the two schools on 

students with limited English proficiency.  A small minority of the students were found to have 

disabilities, 8.8% at the treatment school and 8.1% at the comparison school.  All students at the 
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comparison school qualified for free or reduced lunch (a constant), while only 56% qualified for 

free or reduced lunch at the treatment school.  Although demographic characteristics were initially 

considered for statistical analysis, only gender had adequate variance at both schools and no 

categorical problems to be included in analysis with 50.1% of students at the treatment school and 

43.2% of students at the comparison school being female. 

Table 1  

 

Student demographic characteristics at the treatment school and the comparison school  

 

 

Characteristic 

Treatment school 

n = 91 

% (f) 

Comparison school 

n = 37 

% (f) 

Hispanic ethnicity 89.01 (81) 91.89 (34) 

Students with limited    

  English proficiency 

--- --- 

Students with   

  disabilities 

8.79 (8) 8.11 (3) 

Students living in  

  poverty 

56.04 (51) 100 (37) 

Gender (female) 50.55 (46) 43.24 (16) 

 

The mean science test score for the treatment school was higher than the mean for the 

comparison school for science total (p = 0.01), scientific investigations (p = 0.03), physical science 

(p = 0.01), and science and people (p = 0.07); (see Table 2).  Analysis using all available data (n = 

127) suggested a difference for Earth Science (p = 0.10; 4.5 vs. 3.8) but reanalysis removing two 

data points corresponding to high magnitude residuals did not produce a significant school 

difference (p = 0.1617; 4.39 vs.  3.8).  A medium treatment effect size was observed for science 

total (0.53), scientific investigations (0.43), and physical science (0.67).  A small treatment effect 

size was observed for science and people (0.36).  A significant gender main effect was found for 

scientific investigations (p = 0.09) with females having higher means than males.  Medium 

treatment effect sizes were observed for both females (0.56) and males (0.49).  There were no 

significant effects in gender by school interactions. 

The mean ANR test scores for the treatment school were significantly higher than the mean 

for comparison school for agriscience (p = 0.10) and ecology (p = 0.08) (see Table 3).  Small effect 

sizes were observed for agriscience (0.33) and ecology (0.35), although there was a moderate 

negative effect size for emerging issues (-0.47) indicating that the comparison group performed 

better than the treatment group.  There were no significant main effects related to gender.  

Significant main effects were found for gender by school interactions for ANR total (p = 0.08) and 

emerging issues (p = 0.01).  The ANR total for the treatment school males was higher than for the 

comparison school males (p = 0.05) while the difference between females was not significant (p = 

0.56).  However, females from the treatment school scored significantly lower than females from 

the comparison school (p = 0.00) on emerging issues. 

The mean youth leadership life skill development improvement scores were not 

significantly different between the treatment and comparison schools (see Table 4).  The negative 

overall effect size (-0.17) indicates that the comparison group performed better than the treatment 

group but the magnitude was small.  However, a medium negative effect size was found for females 

(-0.48).  
Correlations were calculated to describe the relationships between YLLSD improvement 

scores and science achievement scores for students at the treatment and comparison schools, as a 

measure of self-image related to performance (see Table 5).  A significant positive relationship 
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between YLLSD and the subdimension of the science standardized test science and people (p = 

0.06) was found.  However, the magnitude of the correlation coefficient for science and people (r 

= 0.17) was negligible to moderately weak.   

Correlations were calculated to describe the relationships between YLLSD improvement 

scores and science achievement scores for students at the treatment and comparison schools, as a 

measure of self-image related to performance (Table 6).  Significant positive relationship between 

YLLSD and the subdimension of the ANR total (p = 0.05) and ecology (p = 0.08) was found.  

However, the magnitude of the correlation coefficients for ANR total (r = 0.18) and ecology (r = 

0.16) was negligible to moderately weak. 

Although students at the comparison school were more than twice as likely to be interested 

in agricultural careers (28.57%) than students at the treatment school (13.25%), the difference was 

not significant (see Table 7).  Students at both schools had strong interests in STEM careers.  The 

chi square distributions for career interest at the two school were not found to be different (p = 

0.1506). 
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Table 2 

 

Mean state mandated science achievement scores between treatment school and comparison school; group effects size; and main effects of 

gender, school, and the interaction between gender and school. 

Table 2 Continues 

 

 

 

 

 

Variable Gender 

Treatment school 

M (SD) 

Comparison 

school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender 

x School 

Science total All 34.91 29.32 0.53 0.82 

(0.05) 

0.01*** 

(7.13) 

0.85 

(0.04) 

 F 34.87 (10.84) 28.88 (9.13) 0.56    

 M 34.96 (10.75) 29.76 (11.07) 0.49    

        

Scientific investigations All 9.54 8.23 0.43 0.09* 

(2.84) 

0.03** 

(4.84) 

0.50 

(0.46) 

 F 9.84 (2.70) 8.94 (3.47) 0.30    

 M 9.24 (3.06) 7.52 (3.31) 0.57    

        

Physical science All 8.64 6.65 0.67 0.31 

(1.02) 

0.01*** 

(11.75) 

0.31 

(1.02) 

 F 8.64 (3.16) 6.06 (1.91) 0.87    

 M 8.64 (3.16) 7.24 (2.70) 0.48    

        

Life science All 8.64 7.59 0.31 0.37 

(0.81) 

0.11 

(2.53) 

0.81 

(0.06) 

 F 8.27 (3.55) 7.38 (3.16) 0.26    

 M 9.02 (3.14) 7.81 (3.56) 0.36    
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Table 2 Continued 

 

*Means significantly different, p < .10, **Means significantly different, p < .05,  ***Means significantly different, p < .01, #For all F 

values the numerator df = 1 and denominator df = 123 

Variable Gender 

Treatment school 

M (SD) 

Comparison 

school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender 

x School 

Earth science All 4.53 3.80 0.33 0.86 

(0.03) 

0.10* 

(2.75) 

0.67 

(0.18) 

 F 4.67 (2.64) 3.75 (1.77) 0.41    

 M 4.40 (2.04) 3.86 (2.01) 0.24    

        

Science and people All 3.54 3.04 0.36 0.16 

(1.99) 

0.07* 

(3.28) 

0.49 

(0.48) 

 F 3.44 (1.44) 2.75 (1.13) 0.49    

 M 3.64 (1.51) 3.33 (1.32) 0.22    
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Table 3  

 

Mean agricultural and natural resource scores between treatment school and comparison school; group effects size; and main effects of gender, 

school, and interactions between gender and school. 

*Means significantly different, p < .10, **Means significantly different, p < .05, ***Means significantly different, p < .01, #For all F values the 

numerator df =1 and denominator df = 124 

Variable Gender 

Treatment school 

M (SD) 

Comparison school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender x 

School 

ANR total  All 12.60 11.86 0.18 0.30 

(1.10) 

0.36 

(0.83) 

0.08* 

(3.14) 

 F 12.30 (4.05) 13.00 (3.65) -0.17    

 M 12.89(4.38) 10.71 (4.05) 0.53    

        

Agriscience All 6.28 5.58 0.33 0.61 

(0.26) 

0.10* 

(2.75) 

0.37 

(0.37) 

 F 6.20 (2.06) 5.88 (2.16) 0.15    

 M 6.36 (2.20) 5.29 (2.15) 0.50    

        

Ecology All 1.42 1.13 0.35 0.95 

(0.00) 

0.08* 

(3.09) 

0.15 

(2.05) 

 F 1.30 (0.79) 1.25 (0.68) 0.06    

 M 1.53 (0.92) 1.00 (0.95) 0.63    

        

Emerging issues All 0.70 1.04 -0.47 0.33 

(0.95) 

0.02** 

(5.69) 

0.01*** 

(8.87) 

 F 0.57 (0.69) 1.31 (0.70) -1.05    

 M 0.84 (0.67) 0.76 (0.83) 0.12    

        

Scientific method All 4.20 4.11 0.05 0.16 

(2.02) 

0.81 

(0.06) 

0.24 

(1.39) 

 F 4.24 (1.82) 4.56 (1.79) -0.18    

 M 4.16 (1.69) 3.67 (1.74) 0.28    
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Table 4 

 

Mean youth leadership life skills development (YLLSD) improvement scores between treatment school and comparison school; group effects  

size; and main effects of gender, school, and interactions between gender and school. 

*Means significantly different, p < .10, **Means significantly different, p < .05, ***Means significantly different, p < .01, #Numerator df =1 and 

denominator df = 117 

 

 

Variable Gender 

Treatment school 

M (SD) 

Comparison school 

M (SD) 

Effect 

size 

p 

(F Value)# 

Gender School 

Gender 

x 

School 

YLLSD  All 21.03 23.75 -0.17 0.16 

(2.03) 

0.40 

(0.72) 

0.12 

(2.44) 

 F 20.81 (14.20) 28.56 (17.48) -0.48    

 M 21.26 (18.53) 18.95 (11.76) 0.14    
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Table 5 

 

Relationship between youth leadership life skills development (YLLSD) improvement scores and 

science achievement scores for students at the treatment and comparison schools (N = 120) 

Variable r p 

Science total 0.14 0.14 

Scientific investigations 0.08 0.37 

Physical science 0.10 0.27 

Life science 0.15 0.11 

Earth science 0.07 0.42 

Science and people 0.17 0.06* 

*Correlation significantly different, p < .10 

 

Table 6 

 

Relationship between youth leadership life skills development (YLLSD) improvement scores and 

agriculture and natural resource (ANR) scores for students at the treatment and comparison 

schools (N = 120). 

Variable r p 

ANR total 0.18     0.05** 

Agriscience 0.14 0.13 

Ecology 0.16   0.08* 

Emerging issues 0.07 0.47 

Scientific method 0.15 0.11 

*Correlation significantly different, p < .10, **Correlation significantly different, p < .05 

 

Table 7 

 

Student career interest at the treatment school and comparison school. 

Career Treatment school 

% (f) 

Comparison school 

% (f) 

Agriculture and natural    

  resources 

13.25 (11) 28.57 (10) 

STEM 74.70 (62) 62.86 (22) 

Non-STEM 12.05 (10) 8.57 (3) 

 

Conclusions Recommendations and Implications 

 

  Results from this study indicated students attending the treatment school showed improved 

achievement in science based on the MMSAEEC integrated model.  Students at the treatment 

school had improved performance on their overall science scores and in the following 

subdimensions: scientific investigations, physical science, earth science, and science and people.  

A lack of difference in life science scores might partially be explained by the fact that one-half of 

students in the MMSAEEC integrated model did not receive the treatment the year they took life 

science because one of the two life science teachers did not participate in the treatment program.  

Additional analysis should be conducted to examine differences in life science scores between those 

who received the full treatment and those who did not at the treatment school. 
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Results from the ANR test are less clear.  Students at the treatment school had improved 

performance in agriscience and ecology but achievement needs to be improved on the overall 

agricultural and natural resource test and in the subdimensions emerging issues and scientific 

method, where scores are even with or lower than the comparison school.  The authors recommend 

that the MMSAEEC model be enhanced in the area of emerging issues in agriculture and natural 

resources, particularly for female students.  They further recommend that the testing component 

for the scientific method ANR subdimension of the curriculum be better aligned with the New 

Mexico standards and benchmarks in scientific investigations (New Mexico Public Education 

Department, 2005) on which MMS students are performing at a higher level than comparison 

school students. 

Other studies have emphasized that this method of combining science curriculum with 

experiential learning are effective tools for the development of science skills.  For example, Haynes, 

Robinson, Edwards and Key (2012) found science taught in the context of agriculture improved 

science achievement.  Their study also concluded that an increased amount of exposure to the 

curriculum would allow for a stronger impact on science achievement.  We agree that more long-

term results are needed to see what impact the MMSAEEC teaching and learning model will have 

on long-term science development.  This study is part of a larger longitudinal study to determine if 

longer exposure to the MMSAEEC model will impact student achievement. 

 Due to the insignificant to weak relationships between youth leadership life skills 

development scores and science achievement and agriculture and natural resource test scores for 

students at the treatment and comparison schools, the results will be used to improve overall 

programming efforts.  First, the gathered YLLSDS data will be used as baseline data.  Second, item 

analysis will be conducted to identify which items in the YLLSDS are significantly lower for 

students at the treatment school, rank these, and use this analysis to make model improvements that 

will improve the learning experience for MMSAEEC students. 

 Interest in agriculture and natural resource and STEM related careers (combined) were high 

for both schools.  However, no differences in STEM and ANR career interests were observed 

between the students from the two schools.  The MMSAEEC could do more to interest students in 

ANR careers.  For example, using more ANR resource people working in vicinity in learning 

activities and having an annual career day for the students from all grades that invites ANR 

professionals to talk about careers could all be ways that ANR careers could be emphasized.  

There are several important implications of the study.  Because the MMSAEEC program 

is in early stages of development, these results provide opportunities to improve areas that are 

lacking in the model.  Summarizing from the conclusions and recommendations above, the key 

areas for model improvement are in agriculture and natural resources, specifically in emerging 

issues, leadership life skills development, and ANR career interest.  Further research is needed to 

fully understand why female students at the comparison school were higher than those at the 

treatment school on the emerging issues portion of the test.  Because enhancing mathematics 

achievement is also a goal of the MMSAEEC integrated model, further research could include 

comparing math achievement at the treatment and comparison schools.  The research could also be 

used by decision makers to justify program continuation or expansion, and it contributes to the 

knowledge base necessary to successfully diffuse and implement programs like this at other 

secondary schools. 

This study also has important implications for improving ethnic diversity of students 

entering STEM educational programs, as minority students are underrepresented in STEM 

(Gasbarra & Johnson, 2008) and in agriculture and natural resources career fields (Lopez et al., 

2005).  New Mexico youth rank near the bottom in math and science scores nationally (US 

Department of Education, 2009).  Improving New Mexico student achievement is imperative for it 

to have a competitive and knowledgeable workforce.  The MMSAEEC was established, in part, to 

address this problem. 
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Although there is room for improvement in the teaching and learning model, the results of 

this study indicate student achievement was higher through the MMSAEEC model.  Paying 

particular attention to content, context, and engagement of youth through carefully planned 

experiential learning activities resulted in improvement in five of six areas of mandated science for 

students attending the treatment school.  This is a critical first step, especially because minorities 

often have limited awareness of the science demands in agriculture and natural resource careers 

and often do not even enroll in upper division science courses (Wiley, Bowen, Bowen & Heinsohn, 

1997).   

In looking for educational models that encourage science achievement, the MMSAEEC 

model appears promising.  The MMSAEEC model has broad implications for inquiry-based 

learning and experiential education, as well as how programs are delivered affecting youth 

development in the sciences and the need for new teaching and learning models to engage youth in 

scientific inquiry.  Furthermore, improving achievement in science, agriculture and natural 

resources for a predominantly Hispanic and economically disadvantaged population is critical to 

improve ethnic diversity of students entering STEM educational programs and in agriculture and 

natural resources career fields.  
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Perceived Self-Efficacy of Preservice Agriculture 

Teachers toward Specific SAE Competencies 
 

Eric D. Rubenstein1, Andrew C. Thoron2, and Christopher M. Estepp3 

 

Abstract 

 

Since its inception, school-based agricultural education in the United States has utilized the home 

project method, later known as a supervised agricultural experience program (SAE), as a way to 

provide students with contextual, hands-on learning experiences outside of class that complement 

classroom learning.  While most teachers realize the benefits of SAE programs, the use of SAE has 

declined over time, and many agriculture teachers new to the profession may not be as proficient 

in implementing SAE programs.  Therefore, the purpose of this study was to determine preservice 

agriculture teachers’ self-efficacy of the AAAE-SAE Competencies.  Results indicated that 95% of 

the respondents considered SAE to be important or somewhat important components of 

agricultural education.  Additionally, all respondents reported to have moderately high 

efficaciousness for their ability to perform all of the SAE competencies.  What is more, few 

differences were found between preservice teachers who possessed SAE and agricultural education 

experience versus preservice teachers who had little or no experience with SAE and agricultural 

education.  The researchers recommend that teacher preparation program in agriculture continue 

to provide instruction over SAE and should implement learning experiences in SAE that provide 

authentic, relevant instruction to preservice teachers on developing, implementing, maintaining, 

sustaining, evaluating,  and supervising an SAE program. 

 

Keywords: agricultural education, project method, Supervised Agricultural Experience 

 

Since the early 1900’s, the home project, now known as supervised agricultural experience 

(SAE) programs, has been an integral component of school-based agricultural education (Phipps, 

Osborne, Dyer, & Ball, 2008).  In 1907, Rufus W. Stimson introduced a revolutionary idea to 

engage agriculture students in naturalistic inquiry opportunities outside of the traditional classroom 

and school setting (Moore, 1988).  Stimson firmly believed that student learning required more 

than mere observation alone when he stated,  

neither skill nor business ability can be learned from books alone, nor merely from 

observation of the work and management of others, both require active participation, 

during the learning period, in productive farming operations of real economic or 

commercial importance. (1919, p. 32)   

Later in 1917, the Smith-Hughes Act included the following verbiage regarding naturalistic inquiry 

opportunities within agricultural education programs, requiring that all students were engaged in 

“directed or supervised practice in agriculture, either on a farm provided for by the school or other 

farm, for at least six months per year” (as cited in Phipps et al., 2008, p. 443).   
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However, since the passage of the Smith-Hughes Act of 1917 wording regarding the 

utilization of SAE programs in agricultural education has been removed from federal legislation 

(Steele, 1997).  Since the mid-1980’s, student participation and teacher usage of SAE programs has 

continued to decrease (Barrick, Hughes, & Baker, 1991; Dyer & Osborne, 1995; Phipps et al., 2008; 

Retallick, 2010; Roberts & Harlin, 2007; Steele, 1997; Wilson & Moore, 2007).   Further, Steele 

(1997) conjectured that the removal of the federal legislative requirement has affected the 

utilization of supervised experiences within school-based agricultural education (SBAE) 

nationwide.  Consequently, teacher understanding and participation in a total agricultural education 

program has been on decline (Dyer & Osborne, 1995; Retallick, 2010; Wilson & Moore, 2007).   

Within agricultural education research, the agriculture teacher has been found to have the 

largest impact on the utilization of SAE programs (Dyer & Osborne, 1995; Phipps et al., 2008; 

Swortzel, 1996).  Further, agriculture teachers expect students to be engaged in SAE programs 

(Roberts & Dyer, 2004).  However, Terry and Briers (2010) found that teachers dedicated, on 

average, three percent of their time to SAE.  Moreover, Camp, Clarke, and Fallon (2000) concluded 

that agriculture teachers do not believe that SAE is appropriate for their school-based agricultural 

education programs.  Research has indicated that teachers do not implement SAE programs as they 

conceptually and theoretically define SAE (Dyer & Osborne, 1995; Retallick, 2010; Wilson & 

Moore, 2007).  Likewise, teachers have reported that teaching and utilizing SAE is one of the most 

difficult components to teaching agricultural education (Dyer & Osborne, 1995; Robinson & 

Haynes, 2011).  One of the main teacher constraints to utilizing SAE programs is the inclusion of 

supervision for each student’s SAE program (Osborne, 1988; Dyer & Osborne, 1995; Dyer & 

Williams, 1997; Swortzel, 1996).  SAE may be a challenging component of SBAE, however, SAE 

makes SBAE unique in education as it provides learners with an authentic experience, connected 

to careers and as an extension of the classroom.  Teachers should realize the benefits from 

engagement in SAE specific professional development seminars (Retallick, 2010; Roberts & Dyer, 

2004; Sorensen, Tarpley, & Warnick, 2010; Wilson & Moore, 2007; Young & Edwards, 2005).    

In order to prepare preservice agriculture teachers, instruction in SAE programs should be 

an essential component to agriculture teacher preparation programs (McLean & Camp, 2000). 

McLean and Camp (2000) conducted a study of 10 preservice agriculture teacher preparation 

programs and found that every program reported teaching SAE to their preservice teachers. 

However, the researchers found that three teacher preparation programs offered SAE specific 

courses to preservice agriculture teachers.  Later, Young and Edwards (2005) surveyed Oklahoma 

State University preservice teachers who reported the importance of SAE as the lowest item both 

before and after their student teaching internships.  

Currently, agriculture teacher preparation programs do not spend an equal amount of time 

instructing preservice teachers on SAE when compared to classroom/laboratory instruction and 

FFA (McLean & Camp, 2000).  Sequentially, this has led preservice teachers to report a lower level 

of importance towards SAE program utilization as compared to the other major components of 

SBAE (Joerger, 2002).  However, preservice teacher’s low level of importance towards SAE could 

be perpetuated by a decreased number of preservice agriculture teachers with agricultural education 

experience.  Furthermore, preservice agriculture teachers are at a unique point of Hawkin’s (1990) 

educational loop.  Hawkins reported that change in the educational system was slow due to 

preservice teachers’ experiences within the educational system.  Shulman (1986) purported that 

preservice teachers are shaped by their interactions with mentors and former teachers.  Hawkins 

purported that due to the influence former teachers and mentors have on preservice teachers; 

therefore, integration of new concepts or ideals within education can take decades or generations 

to become accepted common practice (Thoron & Myers, 2010).  Due to this loop, it is vital for 

teacher educators to be actively engaged in examining preservice teachers’ ability and perceptions 

of SAE programs in SBAE.  

In 2013, the Teacher Education Special Interest Group of the American Association for 

Agricultural Education (AAAE) proposed a set of SAE competencies for preservice agriculture 
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teacher education programs.  During the National AAAE Research Conference, the proposed 

competencies were accepted by the membership body.  The competencies were developed by a 

subcommittee of the Teacher Education Special Interest Group from prior research and 

philosophical underpinnings of SAE programs.  The accepted AAAE-SAE Competencies included: 

1. All students have supervised agricultural experience programs based on career 

pathways/clusters/interests and agricultural curriculum standards. 

2. Supervised agricultural experience programs are planned, developed and managed by the 

student with instruction and support by the agriculture teacher, parents and/or employer.  

3. The agriculture teacher maintains accurate records of SAE supervision.  

4. Continuous instruction and supervision of SAE programs are provided by the agriculture 

teacher throughout the calendar year. 

5. Each agriculture student maintains up-to-date and accurate SAE records. 

6. An annual summary of students’ SAE programs is completed and submitted to appropriate 

entities. 

7. Students have comprehensive SAE programs that show evidence of growth in size and/or 

scope (AAAE, 2013, p. 1-4).  

Currently, a gap in the knowledge-base exists in teacher self-efficacy towards developing, 

implementing, and sustaining SAE programs.  In order to increase teacher utilization of SAE 

programs, preservice teachers must feel adequate in their ability to utilize SAE programs and feel 

confident in their ability to assist students in the development, implementation, and sustainment of 

SAE programs.  Before practice can change, research should be conducted to establish a baseline 

understanding of preservice teachers’ perceived ability to implement and utilize each component 

of a SAE program.  Therefore, this study aimed to examine graduating preservice agriculture 

teachers’ self-efficacy towards the accepted AAAE-SAE Competencies before SAE programs 

become non-existent in SBAE.  

 

Theoretical Framework 

 

The theory that guided this study was social cognitive theory (Bandura, 1986).  Social 

cognitive theory hypothesizes that humans learn as a result of internal processes, such as cognition, 

self-regulation, and self-reflection, which interact with external influences.  Thus, Bandura (1986) 

posited that individuals’ motivations, thoughts, and actions are caused by reciprocity among three 

determinants, which include environmental variables, personal factors, and behaviors.  One 

personal factor that has played a significant role in social cognitive theory has been self-efficacy.  

Therefore, the specific component of social cognitive theory that was examined for this study was 

self-efficacy.    

  Bandura (1986) defined self-efficacy as “people’s judgments of their capabilities to 

organize and execute courses of action required to attain designated types of performances” (p. 

391).  Bandura (1997) suggested that self-efficacy is a cognitive representation of one’s ability that 

impacts each determinant by exerting an influence on the activities in which individuals choose to 

participate, their persistence in those activities, their level of motivation, and affective state, which 

all contribute to an individual’s behavior and performance.  Moreover, Bandura (1997) stated that 

an individual cannot possess a general self-efficacy; instead their efficacy must be context-specific.  

For example, Pajares (1996) indicated that in an educational context, self-efficacy encompasses 

students’ perceptions of their competence in given task-specific situations.  In the context of this 

study, the self-efficacy of preservice agriculture teachers to complete tasks associated with SAE 

competencies was examined.    

The development of one’s perceived self-efficacy is influenced by several factors, 

including past accomplishments and failures, communication of messages by others, and the 

vicarious observation of accomplishments and failures of others (Ormrod, 2008).  Further, Bandura 

(1997) described that an individual’s past accomplishments and failures are the most influential 
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factor in developing self-efficacy, because they provide an individual with an accurate measure of 

performance capability.  Bandura (1997) indicated that self-efficacy beliefs are part of a cognitive 

schemata built through prior experiences, and “these self-schemata of personal efficacy influence 

what people look for, how they interpret and organize the efficacy information generated in 

dealings with their environment, and what they retrieve from their memory in making their efficacy 

judgments” (p. 81) when faced with new challenges.  Therefore, the assumption can be made, that 

individuals who possess little or no experience with certain tasks should be less efficacious with 

that task.  Operationally within this study, this means students with little to no experience with 

SBAE and SAE should be less efficacious with the AAAE-SAE Competencies.  

 

Purpose and Objectives 

 

The purpose of this study was to determine preservice teachers’ self-efficacy of the AAAE-SAE 

Competencies.  Since it is believed that preservice teachers must be able to perform each of the 

AAAE-SAE Competencies, this study supported Priority Area 4 “Meaningful, Engaged Learning 

in All Environments” of the National Research Agenda (Doerfert, 2011, p. 9).  The specific 

objectives that guided this study were:  

1. To ascertain preservice teachers’ self-perceptions of their ability to perform the AAAE-

SAE Competencies within their agricultural education program,  

2. To ascertain the influence of prior SBAE experience on a preservice teachers’ self-efficacy, 

and 

3. To ascertain the influence of prior SAE experience on a preservice teachers’ self-efficacy.  

 

Methods 

 

This study used a non-experimental survey design (Ary, Jacobs, Razavieh, & Walker, 

2014) to determine preservice teacher self-efficacy of the AAAE-SAE Competencies.  Survey 

research is frequently used in education research to gather information from a sample of people 

within a target population (McMillian & Schumacher, 2010).  McMillian and Schumacher (2010) 

stated that survey research is frequently used in education research for three primary reasons: 

versatility, efficiency, and generalizability.  

 

Population 

 

The population of this study was graduating preservice teachers from nine preservice 

agriculture teacher preparation programs.  The population of this study was a purposively selected 

based upon criteria determined a priori by the researchers.  The criteria used to invite participation 

included representation of three teacher preparation programs from each AAAE region.  

Universities were purposively selected by a panel of experts based on the AAAE Regions.  A total 

of nine teacher preparation programs were invited to participate in this study (N = 114).  A 

university faculty member at each institution was asked to participate in the study and administer 

a paper-based questionnaire to their graduating preservice teachers.  The participants of this study 

had completed their student teaching internships and were preparing to graduate from their 

respective institutions.  Since a purposive sampling technique was utilized, the findings from this 

study may not be generalized beyond the population.  

Data Collection and Analysis 

 

Data were collected through a researcher developed paper-based questionnaire utilizing 

Dillman’s Tailored Design Method (2009).  The questionnaire consisted of 20 Likert-type items 

that measured preservice teachers’ self-efficacy of each AAAE-SAE Competency.  The instrument 

utilized a 5-point Likert-type scale that ranged from (5) high, (4) moderately high, (3) neutral, (2) 
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moderately low, and (1) low.  The questionnaire was reviewed for face validity by a panel of self-

efficacy and SAE experts and was approved.  Further, post-hoc reliability was run and the 

Cronbach’s alpha coefficient was .95.   

 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 

20.0.  Participant responses were analyzed using descriptive statistics to ascertain preservice 

agriculture teachers’ self-perceptions of their ability to perform each SAE competency.  An 

independent samples t-test was used to determine the statistically significant differences between 

students who had or had no high school experience with agricultural education and/or SAE 

programs. Participants self-reported their high school involvement with agricultural education 

and/or SAE programs. The alpha level of statistical significance was set a priori at .05. 

 

Findings 

 

One teacher preparation program declined to participate in the study.  Therefore, that 

program was removed from the study and not represented in the sample.  Demographic information 

of the respondents (n = 92) was collected (80.7% response rate).  Nearly three quarters of 

respondents (70%; n = 65) self-reported being female.  More than 9 out of 10 respondents (94%; n 

= 86) self-reported they were Caucasian, Non-Hispanic.  The majority of respondents had high 

school SBAE and SAE experience (88%; n = 81), (74%; n = 68) respectively.  Further, information 

was collected from respondents regarding the structure of their collegiate coursework and 

perceptions of the importance of SAE.  A majority reported they received instruction from at least 

one course that focused on SAE.  Conversely, nearly a tenth (n = 9) of respondents reported no 

instruction on SAE within their teacher preparation program (see Table 1).   

 

Table 1 

 

Preservice Teacher Coursework and Perception of the Importance of SAE (n = 92).  

Item f 

SAE-Focused Collegiate Coursework  

A portion of more than one course that focused on SAE 37 

A portion of one course that focused on SAE 33 

Entire course focused on SAE 13 

No instruction was provided specifically about SAE 9 

Importance of SAE  

Very important 71 

Somewhat important 17 

Neither important or not important 1 

Somewhat not important 2 

Not important 1 

The first objective of this study was to ascertain preservice teachers’ self-perceptions of 

their ability to perform the AAAE-SAE Competencies within their agricultural education program.  

Overall, all mean scores of preservice teachers’ self-efficacy toward the AAAE-SAE competencies 

were reported above four (moderately high).  Respondents reported their lowest mean self-efficacy 

level of 4.24 (SD = .83) toward assisting students in completing a record of the financial 

transactions related to their SAE program.  Conversely, respondents reported their highest mean 
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self-efficacy level of 4.64 (SD = .73) in their perceived ability to encourage students to improve 

their SAE programs (see Table 2).  

 

Table 2 

 

Preservice Teacher Self-Efficacy Towards AAAE-SAE Competencies (n = 92) 

Item: My ability to … M SD 

Encourage students to improve their SAE programs 4.64 .73 

Build positive relationships with administrators 4.63 .62 

Clearly communicate the purpose of SAE programs with others 4.59 .69 

Assist students in selecting SAE programs that meet their individual abilities 4.55 .74 

Identify SAE programs that connect to agriculture curriculum 4.52 .72 

Assist students in planning an agriculturally based SAE program that meets 

their needs 

4.50 .79 

Encourage students to complete a record book for their SAE program 4.46 .70 

Assist students in developing SAE programs that meet their capabilities 4.45 .72 

Instruct students in how to complete SAE programs 4.44 .71 

Evaluate SAE programs 4.41 .74 

Coordinate communications between a student, parent, employer, and myself 4.40 .88 

Evaluate student’s knowledge and skill development within their SAE 

program 

4.38 .77 

Provide students meaningful supervision during their SAE program 4.38 .77 

Identify SAE programs that are beneficial for individual students 4.38 .79 

Inform administrators about the benefits of SAE programs 4.38 .84 

Identify SAE programs within a community 4.37 .72 

Provide individualized instruction related to a student’s SAE program 4.35 .86 

Clearly communicate the procedures of SAE programs with others 4.34 .86 

Assist students in acquiring necessary resources to complete an SAE program 4.28 .83 

Assist students in completing a record of the financial transactions related to 

their SAE program 

4.24 .83 

Note. 5 = high, 4 = moderately high, 3 = neutral, 2 = moderately low, 1 = low 

The second objective sought to ascertain the influence of prior school-based agricultural 

education experience on a preservice teachers’ self-efficacy. There was no significant difference 

found between respondents with SBAE experience in comparison to respondents without SBAE 

experience across all items.  Respondents without SBAE experience reported higher self-efficacy 

mean scores on “build positive relationships with administrators,” “encourage students to improve 

their SAE programs,” and “assist students in completing a record of the financial transactions 

related to their SAE program” (see Table 3).   

The final objective of the study was to ascertain the influence of prior SAE experience on 

preservice teachers’ self-efficacy.  When examining preservice teachers’ self-efficacy toward SAE, 

respondents who had no previous secondary-school experience with SAE reported a lower mean 

score (M = 4.08; SD = .78) than respondents who had secondary-school SAE experience (M = 4.48; 

SD = .75) on the item “provide students meaningful supervision during their SAE program.”  The 

difference in mean scores was statistically significant (p = .03).  The following items reported 
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higher mean scores for respondents with no secondary-school SAE experience when compared to 

respondents with secondary-school experience: “inform administrators about the benefits of SAE 

programs,” “clearly communicate the purpose of SAE programs with others,” “assist students in 

selecting SAE programs that meet their individual abilities,” “assist students in planning an 

agriculturally based SAE program that meets their needs”, “evaluate SAE programs,” “encourage 

students to improve their SAE programs,” and “assist students in completing a record of the 

financial transactions related to their SAE program” (see Table 4). 
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Table 3    

Preservice Teacher Self-Efficacy Towards AAAE-SAE Competencies Based on High School Ag Ed Experience 

 Ag Ed 

Experience 

(n = 81) 

 No Ag Ed Experience  

(n = 11) 

  

Item: My ability to … M SD  M SD  p 

Identify SAE programs within a community 4.41 0.71  4.09 0.83  0.06 

Identify SAE programs that connect to agriculture curriculum 4.56 0.73  4.27 0.65  0.09 

Identify SAE programs that are beneficial for individual students 4.42 0.73  4.09 0.7  0.10 

Build positive relationships with administrators 4.6 0.65  4.73 0.47  0.17 

Inform administrators about the benefits of SAE programs 4.4 0.86  4.18 0.75  0.18 

Instruct students in how to complete SAE programs 4.49 0.69  4.18 0.75  0.20 

Clearly communicate the purpose of SAE programs with others 4.59 0.66  4.45 0.82  0.20 

Clearly communicate the procedures of SAE programs with others 4.36 0.87  4.27 0.79  0.20 

Assist students in selecting SAE programs that meet their individual abilities 4.56 0.78  4.55 0.52  0.21 

Assist students in developing SAE programs that meet their capabilities 4.46 0.75  4.40 0.52  0.24 

Assist students in acquiring necessary resources to complete an SAE program 4.35 0.79  3.91 1.04  0.31 

Assist students in planning an agriculturally based SAE program that meets their needs 4.53 0.79  4.27 0.79  0.40 

Provide students meaningful supervision during their SAE program 4.41 0.76  4.09 0.83  0.44 

Coordinate communications between a student, parent, employer, and myself 4.48 0.9  4.00 0.63  0.54 

Provide individualized instruction related to a student’s SAE program 4.42 0.85  3.91 0.83  0.55 

Evaluate SAE programs 4.46 0.71  4.18 0.87  0.56 

Encourage students to improve their SAE programs 4.62 0.77  4.82 0.41  0.76 

Encourage students to complete a record book for their SAE program 4.49 0.67  4.36 0.81  0.82 

Assist students in completing a record of the financial transactions in their SAE 

program 

4.26 0.82  4.27 0.79  0.97 

Evaluate student’s knowledge and skill development within their SAE program 4.41 0.77  4.09 0.7  0.97 

Note. 5 = high, 4 = moderately high, 3 = neutral, 2 = moderately low, 1 = low 
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Table 4 

Preservice Teacher Self-Efficacy Towards AAAE-SAE Competencies Based on High School SAE Experience 

 SAE Experience 

(n = 68) 

 No SAE 

Experience 

(n = 24) 

  

Item: My ability to … M SD  M SD  p 

Provide students meaningful supervision during their SAE program 4.48 0.75  4.08 0.78  0.03 

Identify SAE programs within a community 4.44 0.72  4.17 0.72  0.1 

Clearly communicate the procedures of SAE programs with others 4.43 0.9  4.13 0.68  0.14 

Encourage students to complete a record book for their SAE program 4.53 0.68  4.33 0.7  0.23 

Coordinate communications between a student, parent, employer, and myself 4.49 0.94  4.25 0.68  0.26 

Provide individualized instruction related to a student’s SAE program 4.42 0.87  4.21 0.83  0.32 

Inform administrators about the benefits of SAE programs 4.32 0.89  4.5 0.72  0.38 

Encourage students to improve their SAE programs 4.6  0.81  4.75 0.44  0.4 

Assist students in completing a record of the financial transactions related to their SAE 

program 4.24 0.87  4.35 0.65  0.57 

Identify SAE programs that connect to agriculture curriculum 4.55 0.74  4.46 0.66  0.59 

Assist students in selecting SAE programs that meet their individual abilities 4.53 0.82  4.62 0.5  0.59 

Identify SAE programs that are beneficial for individual students 4.40 0.85  4.33 0.64  0.74 

Assist students in planning an agriculturally based SAE program that meets their needs 4.49 0.84  4.54 0.66  0.78 

Instruct students in how to complete SAE programs 4.46 0.73  4.42 0.65  0.79 

Evaluate SAE programs 4.41 0.74  4.46 0.72  0.79 

Evaluate student’s knowledge and skill development within their SAE program 4.38 0.8  4.35 0.71  0.85 

Assist students in developing SAE programs that meet their capabilities 4.45 0.79  4.43 0.51  0.91 

Clearly communicate the purpose of SAE programs with others 4.57 0.7  4.58 0.72  0.95 

Assist students in acquiring necessary resources to complete an SAE program 4.3 0.82  4.29 0.86  0.95 

Build positive relationships with administrators 4.62 0.65  4.62 0.58  0.96 

Note. 5 = high, 4 = moderately high, 3 = neutral, 2 = moderately low, 1 = low 

 



Rubenstein, Thoron, and Estepp  Perceived Self-Efficacy… 

Journal of Agricultural Education 81 Volume 55, Issue 4, 2014 

Conclusions 

 

Several conclusions can be drawn from the findings of this study.  First, 95% of the 

participants reported SAE as an important or somewhat important component of agricultural 

education.  Additionally, as a whole, respondents had moderately high self-efficacy across all items 

regarding SAE.  Preservice teachers with no prior SBAE experience reported higher self-efficacy 

than those with SBAE experience on items such as working with administrators and encouraging 

students.  Respondents with no secondary-school SAE experience reported statistically significant 

lower self-efficacy for their ability to supervise SAE, but reported higher mean scores in their self-

efficacy to communicate the purpose, develop, evaluate, and encourage improvement of SAE.   

Considering all data, the researchers concluded there was little difference between 

participants with SAE and agricultural education experience versus participants with no SAE or 

SBAE experience.  Further, the researchers concluded that preservice teachers’ prior experience 

did not play a role in their self-efficacy toward SAE.  Finally, the researchers concluded that 

differentiated instruction was not needed in a preservice program based upon respondents’ prior 

experience.  The researchers agreed that further investigation of self-efficacy should be examined 

after respondents enter the classroom and have had an opportunity to implement what was taught 

in the preservice program.        

 

Implications and Recommendations 

 

Examining the results of the study would lead agricultural teacher educators to believe the 

programs that were examined in this study are successful in preparing preservice teachers for SAE 

development, instruction, evaluation, and supervision.  Consideration of Bandura’s (1986) self-

efficacy, and the respondents’ perceptions of their competence in SAE task-specific competencies, 

beginning teachers should be successful in all areas SAE.  However, previous studies indicated that 

SAE is a struggle and, at times, seen as unimportant in SBAE by practicing agriculture teachers 

(Dyer & Osborne, 1995; Robinson & Haynes, 2011).   

Further, unlocking the gap between theory and practice should be examined.  Novice 

(preservice) teachers are entering the profession having high self-efficacy toward their perceived 

abilities to develop, implement, communicate, maintain, sustain, evaluate, and supervise SAE; yet 

current teachers struggle with many aspects of SAE (Swortzel, 1996).  Dyer and Osborne (1995), 

Retallick (2010), and Wilson and Moore (2007) all indicated that teachers do not implement SAE 

programs as they are conceptually and theoretically defined.  Therefore, a gap between what is 

taught in pre-service programs and what is implemented in the classroom by practicing teachers 

exists.  Future research should examine what is happening in SBAE programs and what is feasible 

in regards to SAE.  Future research should also examine realistic expectations of student SAE 

programs and the educator’s role in the SAE programs.   

 

The researchers concluded that preservice programs build preservice self-efficacy toward SAE, yet 

once in practice, teachers struggle to implement.  There are many variables that may add to the gap 

between a teacher’s conceptual/theoretical definition of SAE.  Investigations should be conducted 

that examine administrators perceptions of SAE being recognized as an important part of a SBAE 

program, SAE importance in the community, SAE worth the implementation and supervision time 

by the educator, student motivation to conduct SAE, and feasibility should all be investigated to 

understand why SAE continues to be a struggle in a majority of SBAE programs (Terry & Briers, 

2010).  Further research should examine the changes in respondent’s self-efficacy following their 

first, third, and fifth year(s) of teaching.  

 

Finally, Stimson (1919) stated that learning is achieved through active participation during learning 

over and above merely observation and book learning.  Therefore, SBAE preservice programs 
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should work to promote authentic experiences for preservice teachers to develop, implement, 

maintain, sustain, evaluate, supervise, and communicate an SAE program.  Using the AAAE-SAE 

competencies in conjunction with student authentic experiences could initiate a reverse in the 

negative educational loop (Hawkins, 1990) that SBAE finds itself in currently regarding SAE.     
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A Comparison and Analysis of Preservice Teachers’ Oral 

and Written Reflections 
 

Misty D. Lambert1, Tyson J. Sorensen2, and Kristopher M. Elliott3 

 

Teacher reflection continues to be a key component of many preservice teaching programs across 

the United States. In Agricultural Education, reflection begins in the early field experience and 

continues throughout the teacher education program as an important opportunity to assess 

students’ proficiency of teaching concepts, thought process, and growth over time. The purpose of 

this study was to examine the topics of preservice teachers’ reflections and compare the 

effectiveness of written and reflective interviews. We examined the written and reflective 

interviews of four preservice teachers over three reflection cycles, comparing themes, levels of 

reflection, and completeness to determine the benefit of multiple methods of reflection. Applying 

the theory of preservice teacher concerns, we found participants tended to report more task 

reflection than self-concerns or impact concerns when given open-ended reflection prompts. 

Moreover, written reflections tended to be more summative in nature, while reflective interviews 

provided more support and detail. The findings indicate reflection across multiple methods may 

provide a more complete assessment of student proficiency. Teacher education programs could 

benefit from these findings by analyzing their means of facilitating preservice teacher reflection. 

 

Keywords: preservice, teacher, reflection, written, oral reflection, stages of concern, agricultural 

education 

 

Given an increasing amount of research which shows teachers are one of the most crucial 

components of student learning, some have called for improving our preservice teacher training 

and certification programs (Cochran-Smith & Zeichner, 2009; Darling-Hammond & Sykes, 2003; 

Emerick, Hirsch, & Berry, 2004); however, with so many components to a sound preservice 

teacher education program, where do we focus our efforts? One focus area of preservice teacher 

training has been reflection on practice, also referred to as teacher reflection. 

 Originally conceptualized by Dewey (1933) and again by Schön in 1983, reflection is a 

vital piece of learning, one where practice can be mediated through examining one’s own 

experiences – Dewey referred to this conscious activity as judgment (Kolb, 1984). Grounded in 

experiential learning, Kolb further explained that knowledge is acquired through a complex social 

learning process and reflection plays a key role in the meaning making process. Paulo Freire 

(1970) further examined the concept of reflection, arguing that our world is made up of two 

dimensions, reflection and action, and each is necessary for the other. To connect these concepts 

to preservice teachers, the experience or action would represent a classroom teaching experience, 

and reflection would include a teacher’s reflective examination of the experience. 
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Hargreaves and Fullan (1992) described reflection as the “kind of writing about 

professional experience that can profitably be mined for the deeper meaning that constitutes new 

understanding of self-in-the-world” (p.166). In other words, a deeper understanding of these 

experiences through reflective activities helped learners, in this case preservice teachers, situate 

themselves in the world of their new profession. 

Teacher reflection could be approached through the lens of participation and reification 

through practice. Situated in communities of practice, Wenger (1998) described participation as 

the actual experience; however, for an experience to become meaningful, the process of 

reification must ensue. Reification refers to giving a thing a certain meaning; including making, 

designing, representing, naming, encoding, and describing. While participation and reification 

can be applied to a variety of situations and professions, we may view a teacher conducting a 

lesson as a form of participation, and through reflection on their practice, teachers reify their 

teaching experience, giving its nuances, components, pedagogy and discourse meaning. 

According to Wenger, it is only through a combination of participation and reification, what 

Wenger calls duality, where our engagement in activities like teaching can become meaningful. 

Greiman and Covington (2007) investigated teacher reflection through journaling among 

preservice agricultural education teachers. Their study helped address the notion of how 

reflection should be structured. Of the three most common forms of reflection, their data showed 

verbal reflection, self-reflection, and written reflection (in order of popularity) were the most 

desirable among the preservice participants. These findings are similar to those of Huang (2010), 

who found that English as a Second Language students also had preferences among reflection 

modalities, though Wells (1999) pointed out each modality had its limitations, indicating student 

choice of only one form of reflection may not engage the student in full reflection. This may also 

limit the ability of university faculty to accurately assess a student’s reflection on practice. 

In Agricultural Education, reflection begins early in the undergraduate process. Many 

Agricultural Education departments require reflection activities within early field experiences 

(Retallick & Miller, 2007).  A study by Epler, Drape, Broyles, and Rudd (2013) compared the 

depth of teacher reflection among preservice teachers through three different models; a control 

group that reflected on a written reflection form, a treatment group that reflected collaboratively 

and on a written reflection form, and a treatment group that reflected individually through a think-

aloud process. The study showed significant differences in teachers’ depth of reflection existed 

between all three groups, with the collaborative and think-aloud methods yielding the deepest 

forms of reflection. The researchers’ findings indicated teachers’ written reflection as a 

standalone activity may not capture the same depth as other methods. 

Given the importance of student/preservice teacher reflection and its rise in popularity, 

many have proposed models and made recommendations to help structure the experience 

(Etscheidt, 2012; Gossman, 2009; Greiman & Covington, 2007; Howard, 2003; Marcos, Sanchez, 

& Tillema, 2010; Oberg & Underwood, 1992; Ward & McCotter, 2004; Yost, Sentner, & 

Forenza-Bailey, 2000). Others have proposed teacher reflection activities that emphasize 

metacognition (Flavell, 1979). Metacognition involves teachers’ own self-reflection in real time, 

where teachers think about their thinking as it occurs in practice (McAlpine, Weston, Beauchamp, 

Wiseman, & Beauchamp, 1999). While this area of teacher reflection has its place in agricultural 

education teacher reflection, we chose to focus our investigation on reflection after practice, as 

one of our primary areas of interest was examining the potential differences between written 

reflections and interviews. These differences inform the effectiveness and efficiency of our 

teacher education programs. Are we utilizing the most effective models in the facilitation of 

students’ reflection? Do the approaches we use maximize reflection while informing us with 

regard to student progress toward more meaningful reflection? Through our study, we hope to 

add meaningful data which will help teacher education programs. 

 

 



Lambert, Sorensen, and Elliott  A Comparison and Analysis… 

 
Journal of Agricultural Education 87 Volume 55, Issue 4, 2014 

Framework for the Study 

 

Given so many approaches to a concept widely adopted by the teacher education 

community, it can be challenging to select a framework that fully addresses the benefits of 

teacher reflection. Our connection to teacher education led us to adopt a framework offered by 

Fuller, Parsons and Watkins (1974).  Rather than specifically adopting a model that narrowly 

addressed teacher reflection, we chose a model that we hoped would be beneficial in examining 

preservice teacher reflection activities while still providing data on teacher development. We 

believe a stronger tie between teacher reflection and the benefit to preservice teacher 

development will provide valuable data on teacher improvement. 

Fuller et al.’s (1974) model served as the conceptual model for this study. Fuller 

developed a teaching concerns model in 1969 which focused on the self and the pupils.  Fuller’s 

research focused on stages of concern in both preservice and beginning teachers, identifying 

numerous categories of teaching concerns. Fuller went on to work with Parsons and Watkins in 

1974 to group the specific categories into three stages: self-concerns, task concerns, and impact 

concerns. Self-concerns are related to the teachers' worries about their ability to perform in the 

school environment (Marshall, 1996). Task concerns focus on daily teaching duties that pertain to 

the teaching methods and performance of the teacher. Finally, impact concerns describe the 

teacher’s concerns regarding the outcomes of the students and their learning (Srivastava, 2007). 

Fuller, Parsons, and Watkins (1974) suggested teachers continuously express concerns 

regarding classroom instruction. They also indicated these concerns change over time. Initially, 

teachers express a high level of self-concern regarding their own ability to be successful in the 

classroom. These concerns must be addressed before teachers can begin to think about the larger 

scope of teaching. Earlier research by Fuller and Case (1972) developed seven specific categories 

which were later condensed into three main categories: self, task, and impact (Fuller et al., 1974). 

Kagan (1992) later confirmed that preservice teachers initially identify more with their students 

and less with the role of teacher. The second stage focuses on survival, control in the classroom 

and mastery of the subject matter. The final stage focuses on the teaching situation and the 

outcomes for students. Burden (1990) verified this by indicating a teacher develops as their 

concerns move from the self, to the teaching situation, and finally to the pupils. 

Later research by Fuller and Bown (1975) described beginning teachers as being 

concerned primarily with self: believing themselves to be capable of teaching students and 

becoming a part of the educational environment. As self-concerns are resolved, the teacher shifts 

from self to task concerns, or fears about developing appropriate instructional materials and 

working with students. Teachers only become concerned about the final category, known as 

impact concerns, when self and task concerns have been resolved. Impact concerns regard larger 

educational decisions and policy and how trends and issues impact students in the classroom. 

 

Purpose and Objectives 

 

Fuller et al.’s (1974) theory of preservice teacher concerns can serve as an effective 

model for analyzing teacher reflection. Utilizing this model, the purpose of this study is to 

determine the topics of reflection by preservice teachers as they reflected on their microteaching 

experience in a methods course. Furthermore, this study aims to determine the effectiveness and 

practicality of multiple methods of communicating the topics of reflection.  The objectives are: 

(a) on what type of topics do preservice teachers reflect; and (b) how does communication 

compare across written and oral interview reflections? The second objective was emergent in 

nature (Creswell, 2012). Though our review of literature indicated potential differences in 

reflection depending on reflection type, we did not explicitly investigate this phenomenon from 

the onset of this study. As we initially analyzed the data under the Fuller et al. (1974) model, we 

found unique differences in the preservice teachers’ reflections between the written and oral 
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interviews. Consequently, the second objective was added, and we continued our analysis of the 

data with both objectives in mind. This study addresses Priority Area 4 of the American 

Association for Agricultural Education’s National Research Agenda (Doerfert, 2011).  Moreover, 

teacher reflection remains one of the most important aspects of teacher education, and we seek to 

add to the body of literature to make more informed decisions in our development and 

enhancement of teacher education programs in Agricultural Education. 

 

Methods and Procedures 

 

In this qualitative study, we utilized a descriptive and interpretive design using a generic 

approach, the most commonly used approach in Agricultural Education and includes "description, 

interpretation, and understanding in the form of recurrent patterns, themes or categories” 

(Merriam, 1998, p. 34). According to Creswell (2008), qualitative research focusses on the 

perceptions and experiences of participants.  In this study, we elicited experiences and 

perceptions of participants through interviews and written prompts. 

 

Data Collection 

 

Though Fuller et al.’s (1974) model helped us analyze our data, we are careful to note 

this model did not guide the oral interview or written reflection questions and protocol. The 

format of teacher reflection in this study was the existing protocol for reflection at the teacher 

education program in this study. Rather than completely guiding the entire reflection process, the 

framework we chose served as a means to help us analyze the university’s existing teacher 

reflection practice. 

We captured the interpretations of the participants’ reflections through the transcription 

and analysis of three semi-structured interviews called reflective interviews (Trumbull & Slack, 

1991) using a set reflective protocol, and through the examination and analysis of written 

reflections from the preservice teachers.  We collected data for each round after they had 

completed a full clinical teaching experience. 

For each clinical teaching experience, the teacher candidates submitted a draft lesson 

plan, taught the lesson to their peers, and then watched their own performance on DVD.  They 

were instructed to look for things that went well and things that did not. Within one week of 

teaching their lesson, they brought their self-feedback to a half hour structured reflective 

interview with the course teaching assistant. To allow these preservice teachers to reflect and 

share their thoughts about their clinical teaching experiences, we planned and designed eight 

structured interview questions ahead of time. These questions were based on previous practice 

with these feedback conferences at this institution, but intentionally structured to spiral their 

thinking beyond generalities and into higher levels (Whipp, 2003) as the reflective conference 

proceeded. The predetermined questions included, “What went well?” “What didn’t go well?” “If 

you were going to teach this again, what would you do differently?” “How did what you did in 

the classroom compare to what you said you were going to do in the plan?” “Do you think the 

students achieved the lesson’s objectives? “What did you learn from this experience that you can 

use to plan for the future?” “What have you learned about yourself as a teacher?” and “What is 

the most useful thing that you have taken away from this experience?”  Throughout the 

interviews, the researcher asked follow up questions to obtain additional information on any 

interesting or unexpected answers that were provided. The lead researcher as well as teaching 

assistants conducted all of the interviews with the participants. 

At the end of the reflective interview, the preservice teachers received copies of their 

peers’ feedback, collected after the clinical teaching experience, and received a form to capture 

their handwritten reflection.  Written reflections consisted of responses to three questions 1) “Do 

you think your lesson was successful? Why or why not?” 2) “What alternative teaching methods 
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could you have used on this lesson and how might these have improved the learning process for 

students, collectively or individually?” and, 3) “What moral and/or ethical concerns occurred / 

could occur as a result of the lesson. Justify your answer.” These questions were chosen from 

Costa and Garmston’s (2002) work in Cognitive Coaching, Pultorak’s (1993) reflective thinking 

work and a handout on cognitive coaching obtained online from University of Pittsburg that is no 

longer available. Those questions were narrowed down by a panel of experts to the final three 

questions listed above. The preservice teachers then submitted the written reflections to the 

course instructor within one week of the reflective interview. There was no requirement as to the 

length of the written reflections. Submission of the written reflection completed the cycle for one 

clinical teaching experience. The participants completed this cycle three times during the term. 

Each cycle of the clinical teaching experience focused on a different component of lesson 

delivery. Round one involved delivering an interest approach and teaching the first few minutes 

of a classroom lesson. Round two was a “stand and deliver” lesson where they taught a full 

agricultural content lesson to their peers. During round three, these preservice teachers facilitated 

their peers through a laboratory or other type of engaging activity. We collected data over the 

course of the semester, including all three rounds. 

Trustworthiness is the “degree of confidence that the findings of the study represent the 

respondents and their context” (Dooley, 2007, p. 38). Trustworthiness can be achieved through 

credibility, transferability, dependability, and confirmability. Credibility, or internal validity, can 

be achieved through triangulation (Merriam, 2009). To insure credibility, we used two different 

types of triangulation (Merriam, 2009) in this study: data triangulation and triangulation through 

multiple analysts. Maxwell (2005), discussing the benefits of multiple methods of data collection 

stated that “this strategy reduces the risk of chance associations and of systematic biases due to a 

specific method, and allows a better assessment of the generality of the explanations that one 

develops” (p. 112).  We triangulated the data through careful analysis of written reflections as 

well as interview reflections. As researchers, we performed separate analyses of the data.  

However, we collectively combined each analysis to result in the reported findings. We also 

utilized constant comparisons of data and field notes to ensure congruence among all researchers. 

Experts in the field of agricultural education and teacher preparation reviewed the interview and 

written reflection questions. Furthermore, multiple researchers helped to check biases and ensure 

that the findings were indeed within the data collected. 

Another method we used to insure credibility was the use of quasi-statistics. Maxwell 

(2005) stated “quasi-statistics not only allow you to test and support claims that are inherently 

quantitative, but also enable you to assess the amount of evidence in your data that bears on a 

particular conclusion or threat” (p. 113).  Quasi-statistics involve simple counts to make 

qualitative statements more precise. While not always included, numerical descriptions can be 

appropriate within a qualitative study, if it lends value to the study (Hammersley, 1992). 

Additionally, Becker (1990) would argue a researcher should offer the types of generalizations 

their situation makes possible. In this study, we compared types of reflection by utilizing counting 

in order to add credibility to the findings. 

Lincoln and Guba (1985) argued the decisions regarding transferability lie with those 

seeking to make application, not the original researcher. However, the researchers are obligated to 

provide “sufficient descriptive data to make that transferability possible” (Lincoln & Guba, 1985, 

p. 298). This can be achieved by collecting and describing the context and data in rich details.  

Additionally, purposive sampling is an effective method to facilitate transferability by increasing 

the range of data obtained about the context.  The context for this research was an undergraduate 

teacher preparation program. Participants were all enrolled in a full-time teaching methods course 

during the fall term of their senior year, immediately before their student teaching experience. 

Although we collected data from all 28 students in the pool of preservice teachers at University of 

Missouri, we purposefully selected four individuals to analyze and assigned them pseudonyms. 

We desired a typical sample in which we sought the average person and situation, as prescribed 
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by Merriam (2009). Selection criteria in which individuals were selected in order to achieve a 

typical sample included: 1) male and female participants of equal number; 2) varied range of 

student teaching and academic ability within the cohort; and, 3) varied breadth and depth of 

reflections. There were two females and two males selected and all were undergraduate 

Agricultural Education majors seeking high school licensure and were going to be student 

teaching during the next semester. All of the preservice teachers self-identified as white and were 

products of a high school agricultural education program in Missouri. Finally, we found only four 

participants were necessary for the study as data saturation began to occur. 

Dependability and confirmability were sought by collecting and documenting all phases 

and aspects of the research through an audit trail. We recorded the reflective interviews and 

transcribed them verbatim, and then checked for accuracy by comparing the transcripts to the 

audio recording. Data was saved in its raw form so that it could be easily traceable. We compiled 

two separate documents which included one document for the interview transcripts and one for 

the written transcripts.  Individual artifacts were systematically organized and coalesced into one 

of the two documents for analysis. Finally, we ensured dependability through careful reviews of 

interview questions and similar probing questions for all participants across all rounds. 

 

 Data Analysis 

 

We audio recorded and transcribed the half hour reflective interviews while capturing the 

data from the written reflections in their raw form. The collected data was analyzed and coded for 

thematic content.  We used coding protocols outlined by Auerbach and Silverstein (2003) to 

perform the content analysis.  We analyzed the data through a coding process which began with 

an initial reading of all collected data with the research concerns and the Fuller et al. (1974) 

theoretical framework as the lens. We wrote notes and memos during the process and identified 

relevant text. After the initial reading we coded the data using the constructs consistent with our 

theoretical frameworks.  Finally, we went back to the literature to find connections from the 

current data to theories and frameworks in the literature.  Findings of interest emerged and 

similarities and differences were noticed in the data between the written reflections and the 

reflective interviews. 

Additionally, we made simple counts of the frequency of certain themes and codes that 

emerged.  This quasi-statistical analysis provided valuable information in comparing the type and 

amount of topics on which the preservice teachers reflected.  Simple counts were obtained by 

categorizing reflection topics into the three main teaching concern categories from the theory of 

preservice concerns (Fuller et al., 1974) and then counting the frequencies of each across both 

methods of reflection.  Percentages were then calculated based on the frequency counts. 

 

 Limitations 

 

While quantitative studies look at many cases with few variables, qualitative work is 

more suited for few cases with many variables (Creswell, 2008). Therefore, this qualitative 

research study is limited in scope because of the focus on a smaller number of participants in 

greater depth, and limits the generalizability of the findings (Maxwell, 2005).  While this study 

may have the potential to be transferable to other settings, we make no attempt to generalize 

further.  The findings from this study are limited to the context of the four preservice teachers 

who participated in the study and should not be interpreted beyond the scope of the participants. 

The interview protocol was set in advance, but because the protocol allowed for follow-

up questions and conversation around expressed concerns, there were slight differences in the 

interview rounds.  Furthermore, while the questions asked in each of the two reflection methods 

were based upon the same criteria, the specific questions asked in the interview were different 

than those prompted in the written reflection. We accounted for this as much as possible in our 
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analysis of the data and believed this approach would provide more useful data than asking the 

same questions in two formats. We anticipated doing so would lead to participant fatigue and 

limit the opportunity to demonstrate growth in their reflection. This study is also limited because 

it focused on college students in a methods course using peer teaching rather than teachers in the 

field with secondary students. Three reflection cycles were used because the time for the study 

was limited to a semester. As researchers serving as the research instrument, we acknowledge the 

inherent bias that may have influenced the collection of data and its analysis. 

 

Findings 

 

The first objective was to characterize how preservice teachers reflect across three major 

topics regarding their clinical teaching experience: teaching tasks, self as teachers, and impact 

concerns. We characterized concerns regarding teaching tasks as statements dealing with actions 

or activities a teacher does.  The statement “I ended up not using the small whiteboard” was an 

example of teacher task.  Verbs such as did, used, said, saw, and wrote when referring to the 

teacher were usually coded as teaching tasks.  Concerns about self as teachers were described by 

statements such as “I was enthusiastic” and “I didn’t feel like I was being clear.” The past tense 

form of the verb to be was an indicator for coding self as teachers.  We characterized impact 

concerns as statements focused on the student’s actions or learning and not on the teacher.  

Statements such as “The students were engaged and seemed to be learning” and “They were 

motivated to learn” were examples of impact concerns. 

The preservice teachers discussed many different topics of concern in their reflections 

both in writing and during the interviews.  For example, when reflecting about self as teacher, the 

preservice teachers discussed concerns about their ability to be enthusiastic, interesting, 

motivating, and sincere.  “I have trouble giving directions…when I’m standing up there and 

looking at them...they just keep giving me confused looks.” They also shared concerns about their 

abilities, and lack thereof, to be a good teacher and a presenter who asks good questions, answers 

students’ questions, helps students learn, and plans effective lessons. “I try to be semi-

enthusiastic. I don’t want to be too over the top…but enough to keep them interested… Because 

that’s how I am, I’m actually pretty laid back.” When reflecting about teaching tasks, the 

preservice teachers commonly shared topics about lesson organization, movement around the 

classroom, the use of technology in their lessons, conducting activities that meet lesson 

objectives, managing student behavior, and asking appropriate questions. “I should have used the 

whiteboard more. I didn’t even think about putting the worksheet up on the ELMO.” Preservice 

teachers commonly shared concerns about understanding, motivation, learning, and safety when 

reflecting about students, but also shared what they thought was happening within the students.  

“They were motivated to learn” or “They just didn’t seem to get what I was asking.” 

All of the participants reflected about all three themes in all of the rounds and across both 

written reflections and reflective interviews (see Table 1).  In all three rounds and across written 

and interview reflections combined, the participants reflected most often about tasks (62.50%), 

followed by self as teachers (19.80%), and the least about impacts (17.70%).  This was also true 

of the reflective interviews as participants reflected most often on teaching tasks (64.30%) 

followed by self as teacher (21.50%) and then impacts (14.20%).  However, in the written 

reflections, participants reflected more about impacts (30.40%) than about self as teacher 

(13.70%); but overall they still reflected the most about tasks (55.90%).  These percentages were 

obtained by identifying and listing all of the topics of reflection, grouping them into categories 

based on Fuller et al.’s (1974) theory of teacher concerns, and then calculating the frequency of 

reflection for each category.  We claim there are possible differences across both written 

reflections and reflective interviews, which is an inherently quantitative claim.  Maxwell (2005) 

argued any claim of a particular phenomenon that is inherently quantitative should be 

quantitatively supported.  Becker (1970, p. 81-82) stated “One of the greatest faults in most 
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observational case studies has been their failure to make explicit the quasi-statistical basis of their 

conclusions.”  By explicating the quantitative basis of our claim, we intended to add value, 

credibility, explicitness, and thoroughness to our conclusions.  Quantification of this data is 

valuable because it helped to expose the propensity and trends of reflection themes across 

different modes of reflection, which is directly tied to the phenomena of teacher reflections. 

 

Table 1 

 

Comparison of Reflection Categories of Preservice Teachers’ Written and Interview Reflections 

Reflection 

Category 

Interview Reflections Written Reflections Combined 

f % f % f % 

Self as Teacher 79 21.50 14 13.70 93 19.80 

Teaching Tasks 236 64.30 57 55.90 293 62.50 

Impact Concerns 52 14.20 31 30.40 83 17.70 

 

The data also show that preservice teachers, when given more open-ended prompts, tend 

to reflect more on teacher tasks. However, purposeful questioning which elicits reflection on 

students is possible by design. In the written reflection rounds, teachers were prompted with 

questions that tended to capture more reflection on their impact (30.40%) as compared to 14.20% 

of the time during the reflective interview rounds.  For example, in the written reflection rounds, 

the questions, “Do you think your lesson was successful? Why or why not?” elicited responses 

from teachers that seemed to focus on teacher tasks and their relation to students.  They seemed to 

talk about their tasks in terms of impacting student learning.  Statements like, “The class 

understood each type…”, “Students stayed engaged”, and “The students were successful” were 

common examples of impact statements from the written reflections in conjunction with the task 

that accompanied that statement of concern for students.  When teachers were asked in the 

reflection rounds, “What went well?” or “What didn’t go well?”, they seemed to focus their 

responses much more on their teaching tasks and less on the impact of those tasks on students.  

They elaborated much more on the actual task, but did not seem to connect it to student concerns 

or learning as much as the written format.      

The second objective was to compare how preservice teachers communicate across 

written and reflective interviews.  We found preservice teachers in the study did communicate 

differently across written and reflective interviews.  First, the participants used more supporting 

statements in the interviews, but used more summary statements in the written reflections.  The 

reflective interviews contained some reflection on their thoughts and some rationale for their 

actions while teaching, but the written reflections did not.  Rather, the written reflections were 

mostly summary statements with very little reference to the participants’ thoughts or rationale for 

their actions while teaching. During the interviews, the participants referred to specific students 

and specific examples from their clinical teaching experience when discussing and reflecting.  

Examples of supporting statements included, “I forgot to have the students point out the actual 

parts of the fruit which would have been helpful when I brought it up...” and “I was hoping the 

first one that Torres would talk about it. That’s why I called on him first.” Seldom in the written 

reflections did the preservice teachers refer to any specific events or students; instead, they used 

only general summary statements.  Examples of summary statements were “Everyone stayed on 

task and seemed to be engaged in the application” and “I thought my variability, enthusiasm, and 

task-oriented behaviors were definitely there.” 

Additionally, there seemed to be more breadth of reflection in the reflective interviews 

than in the written reflections as the amount of time spent discussing topics was greater in the 

interviews.  In a female participant’s written reflection, when asked how the lesson went, she 

wrote “I added variability by breaking the class into pairs and having them design a poster.” That 
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was the last mention of breaking the class into pairs to work on a poster in her written reflection.  

However, when discussing how the class went in the reflective interview, she spends much more 

time and elaborates in more detail about breaking the class into pairs, and working with a poster: 

They really seemed to get into the project. The poster that they did was pretty elaborate 

and they thought through the process. They were being really creative which meant they 

were interested. And I know that Sheryl and her group came up with Tat the rabbit 

because they were going to tattoo the rabbit. They were just having fun with it so that 

meant to me that they were going to learn more because it meant something to them. Let 

me think. I guess at the end when they really wanted to present - as in they wanted to 

share what they had - and learn something from it and it was applicable to them. 

Later, when discussing things that didn’t go so well she recounts: 

I just numbered them off in pairs from one to seven. When I was asking questions on 

some of the check it part, some of them didn’t even have a clue to it. Like, okay, we just 

went over this twice now. So I don’t know if I need to go over it for a third time or maybe 

specifically write out that I had the steps written on the poster board if I needed to do 

everything just to make it more clear. The students were crazy, but that was the whole 

day. I forgot to assign a scribe when I did the posters. 

The preservice teachers seemed more willing to verbalize their reflections than to put 

them in writing. The participants never utilized the entire space provided on the written reflection 

form, but all of the reflective interviews lasted the full half hour allotted.  The written reflections 

seemed to be very concise without elaborations or examples.  Conversely, in the interviews, the 

participants spent more time elaborating on main points as demonstrated in the example above. It 

is perhaps also notable that the female participants wrote more words per answer in the written 

reflections than males. 

Finally, although the participants shared much of the same information in their written 

reflection they had previously shared in their reflective interview, there were still new reflection 

topics that appeared in the written reflections.  For example, in his first round written reflection, 

one male wrote “I could have asked the students to get in groups, provided each group a different 

scenario, and had them report to the class which container they would use and why.”  This idea 

about group work was never discussed in the interview, even when prompted by the interviewer 

what he would do differently if given the chance.  Similarly in round three, he again wrote about 

an alternative teaching method that was never discussed in the interview, even when prompted. 

He wrote “It would have been nice to have a live piglet so they could see how small their ears are 

when they are notched and what the notches look like on the real thing.” 

In round one and two of the written reflection, one female wrote about guest speakers as 

well as using better group work.  These topics were not discussed in the interview.  She also 

wrote “I presented a clear and organized lesson.” Again in round three she shared this similar 

idea.  In both rounds two and three of the reflective interviews with this participant, the topic of 

clarity and organization of the lesson was not mentioned, even when prompted to discuss the 

strengths of their lesson. The other male wrote “The content was organized, but I don’t know how 

much everyone understood.” However, in the interview, nothing was discussed pertaining to 

organization of content or focusing on what students’ understood. It is also interesting to note that 

while no requirements were imposed regarding the length of responses, this female appeared to 

write more than either male across all rounds, indicating perhaps there is some connection to 

participant sex and their desire to capture their reflective thoughts in writing. 

While we have made every attempt at carefully collecting and analyzing the data, 

alternative findings were possible. It is possible the teaching and instruction at the institution 

resulted in the preservice teachers’ predominant reflection type. Additionally, the variance in 

reflection type may have been due to the order of reflective interview followed by written. We 

also could not control for external factors such as participants reflecting with each other outside 
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of the study. We believe our results to be sound, though further study, as recommended in the 

following section, will help address the questions not fully addressed by this study. 

 

Conclusions, Implications, and Recommendations 

 

Preservice teachers reflect about self as teachers, teaching tasks, and impact concerns.  

This finding is consistent with the Fuller et al. (1974) framework on preservice teacher concerns 

with self-concerns, task concerns, and impact concerns as the central focus. The finding that 

participants reflected in all three areas of Fuller’s framework supports teacher development and 

should be a goal of preservice teacher reflection activities. However, these data raise some 

interesting questions about teacher education with regard to preservice teacher reflection. Should 

teacher educators ask questions in each of the three reflection areas or simply ask broad questions 

to determine what areas of the framework emerge naturally? Furthermore, should teacher 

educators be forcing the connection to student learning or is this a natural piece of development 

as the preservice teachers begin to develop and master the process of reflection?  For this current 

study, it is important to know that some of the interviews were more open-ended and some of the 

questions and follow-up discussions were designed to force their thoughts into other levels of 

reflection. Teacher educators should give thought to the kinds of questions they ask in order to 

elicit responses and reflection in all three areas. 

A further conclusion is preservice teachers communicate differently across written 

reflections and reflective interviews.  Interviews tended to yield supporting statements while the 

written reflections provoked mostly summary statements. The interviews provided support for the 

written reflections because preservice teachers were more apt to share details verbally than 

through writing. This finding is consistent with other studies, where verbal reflections were 

preferred over written by the preservice teachers (Greiman & Covington, 2007; Huang, 2010), 

and tended to be deeper than writing alone (Epler et al., 2013). Is it possible attaining the 

information we seek out of the preservice teacher’s reflections is a question of quantity versus 

quality?  The average transcribed interview was just under ten pages, but when given an entire 

page for their written reflections, preservice teachers on average handwrote less than half of a 

page. Teacher education programs utilizing only one form of reflection may not be structuring 

reflection in a way to elicit students’ full reflective potential. Perhaps teacher educators are not 

interested in the supporting statements or the thought process, but only the end output. However, 

if the desire is to understand how preservice teachers are reaching their conclusions and forming 

the summary statements in their written reflections, a reflective interview provides that 

perspective. Based on our results, we recommend both modes of communication be utilized for 

teacher reflection activities in order to paint a more complete picture of the development. 

Furthermore, due to the interactive nature of the reflective interviews, preservice teachers 

received feedback on their thoughts while the written reflections were never responded to by the 

instructor.  Perhaps the written reflections should offer more opportunities for written dialog, with 

the instructor responding to the questions and thoughts posed by the preservice teachers in their 

reflections. The expertise of the instructor would help maximize the reflection (Cruickshank & 

Metcalf, 1993; Frager, 1985; Spalding & Wilson, 2002). Simmons and Schuette (1988) would 

indicate scoring reflections is not appropriate, but attaching incentives would or could encourage 

preservice teachers to truly communicate their reflections through writing rather than making 

summary statements only.  Traditionally, instructors, teaching assistants, or supervisors are those 

providing responses and feedback.  However, classmates, colleagues, or other students could also 

serve to validate or question the preservice teachers’ reflective thoughts. In fact, Bain, Ballantyne, 

Packer and Mills (2009) found that even when a formal process for reflection was not established, 

many of the participants reported talking with others about their teaching. We should be mindful 

as teacher educators that we are not necessarily the agent of all reflection, and it may be 

beneficial to tap into the avenues of reflection teacher candidates choose to engage in 
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autonomously. Moreover, online forums, discussion boards, or journals might be a more efficient 

venue to create teacher-student dialog as well as student-classmate dialog and could be more 

interactive and effective in attaining detailed reflections than conventional pencil-paper written 

reflections. However, Gilstrap and Dupree (2008) found female students were more reflective 

than males, and Bolin (1990) found not all students benefit from reflective journal writing. 

  Additionally, we conclude preservice teachers will continue to make new conclusions and 

observations each time they are given a chance to reflect.  Even after a thirty minute interview to 

reflect about their teaching practicum, the participants in this study still reflected on new ideas 

and topics in their written reflections.  This phenomenon is supported by Kolb’s (1984) reflective 

cycle theory which explains how students have a concrete experience (clinical teaching 

experience), review and reflect on the experience (interview reflection), and then form abstract 

conclusions and generalizations.  These abstract conclusions and generalizations offer a possible 

explanation as to why new ideas and conclusions are being made even days after the reflective 

interview.  Furthermore, it makes sense the preservice teachers’ written reflections consisted 

primarily of summary statements because they had the chance, after the reflective interview, to 

form abstract conclusions and generalizations, which were then communicated as summary 

statements in their written reflection. The order of the reflection methods remained constant 

through all three reflection rounds. The preservice teachers always completed the reflective 

interview, and then proceeded with the written reflection.  It is possible that varying the order of 

the reflection methods may have provided us with different results. 

Finally, varying the structure of reflection, through questioning, tends to result in varied 

responses and breadth of reflection.  Perhaps the structured nature of the reflective interviews did 

not allow these preservice teachers to take the conversation in the direction they desired, and 

therefore, details were omitted that were later expressed in written form. It is logical to assume 

the structured nature of the clinical teaching experiences did not allow them to flex their teaching 

style in all manners possible.  Being able to reflect in the unstructured written environment 

allowed them to envision a different teaching style they could employ in alternate settings. This is 

important, as these future teachers will likely have less structure when they begin their careers 

and may not have access to facilitated reflection activities. Recommendations for teacher 

educators include using multiple modes and multiple rounds of reflection to elicit a greater 

breadth of reflection as well as allowing students the opportunity to draw on previous reflections 

to form new conclusions.  Each program should determine whether the effort and time invested in 

each round creates enough value to be warranted. Moreover, preservice teachers should be 

provided with the tools and skills necessary to continue their reflection activities after they leave 

the structure a teacher education program provides. 

 

Recommendations for Future Research 

 

We believe this line of research requires further study, as many questions still remain. 

First, our study was limited in part by the protocols of the institution where the study took place. 

Moreover, we found that much of the cited research took place in college microteaching 

experiences rather than authentic high school classrooms. With this in mind, we believe that more 

research is necessary that addresses teacher reflection in authentic settings utilizing a variety of 

reflection frameworks, including metacognitive approaches. While many frameworks have been 

noted in the education literature, what are the affordances and limitations of each type of 

framework in Agricultural Education? Finally, we believe similar studies should be conducted on 

early career teachers in the field to determine their reflective practice in addition to longitudinal 

studies of teacher reflection from the preservice level through year five -- as this may shed light 

on the long term efficacy of teacher reflection practices implemented in preservice programs. 
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What are the teachers’ experiences when implementing 

the Curriculum for Agricultural Science Education? 

 
Misty D. Lambert1, Jonathan J. Velez2 and Kristopher M. Elliott3 

 

This multiple case study was designed to understand the experience of implementing the 

Curriculum for Agricultural Science Education (CASE) for five teachers at four high schools. All 

teachers were in their first year of implementing CASE. Through the use of weekly journals, semi-

structured interviews and a focus group, researchers attempted to gain insight into how the 

teachers were implementing CASE as well as their perceptions of the curriculum’s impact on 

their program and students. Five themes emerged from the study: a) some teachers adapted more 

easily to the student-centeredness of the curriculum; b) teachers enjoyed having content 

available, but none of them made it all the way through the material; c) the materials and 

equipment were essential to the successful implementation of CASE; d) teachers saw attending 

the CASE training institute as vital to their implementation of the curriculum; and, e) 

implementing CASE allowed the teachers to refocus.  Additionally, researchers used the 

Concerns Based Adoption Model as a framework for this study and determined each teacher’s 

level of use, stage of concern and innovation configuration. Recommendations are included for 

classroom teachers, teacher educators, as well as the CASE developers. 

 

Keywords: CASE; Curriculum for Agricultural Science Education: institute; teacher experience; 

barriers; agricultural education; Concerns Based Adoption Model; CBAM 

 

In 1983, the National Commission on Excellence in Education issued a report known as 

A Nation at Risk, which argued the American education system was in trouble. The response to 

this report from many states was to increase science and math requirements for high school 

students (Camp & Heath-Camp, 2007). This focus on core subjects and increasing test scores in 

areas like math and science has led to decreased Career and Technical Education (CTE) 

enrollments at the secondary level as students have less time to fit CTE courses into their 

schedules (Camp & Heath-Camp, 2007; Martin, Fritzsche, & Ball, 2006). 

 

Actively involved in CTE reform efforts, the National Council for Agricultural Education 

established eight initiatives to facilitate the development of quality CTE programs. The third 

initiative, which called for a sequence of courses to enhance the delivery model of Agricultural 

Education, led to the development of the Curriculum for Agricultural Science Education, also 

known as CASE (CASE, 2011). The first teachers used CASE in 2009 for pilot testing the 

curriculum.  CASE purports to be the complete package of resources and to remove a lot of 

teacher stress by shifting the focus from preparation to instruction (CASE, 2011). 
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CASE was developed following the Project Lead the Way (PLTW) model. PLTW has 

approached reform through the integration of Science, Technology, Engineering and Math 

(STEM), project based learning, and rigorous academic content. PLTW currently impacts over 

400,000 high school and middle school students in all 50 states. While the curriculum is free, 

teachers are required to attend professional development activities and purchase equipment and 

technology to implement the program (PLTW, 2011) which tends to be the biggest barrier to 

implementation (Shields, 2007). 

  

Like PLTW, CASE also requires up to 80 hours of professional development for each 

CASE course a teacher wants to offer in his or her program. CASE provides rigor in the 

agriculture curriculum through the alignment of national agriculture, science, math, and English 

language arts standards, while delivering curriculum using the same activity-, project-, and 

problem-based instructional framework which is the foundation of PLTW (CASE, 2011c). 

Research supports the claim that integration of science into the agriculture curricula is a more 

effective way to teach science. Students taught by integrating agriculture and scientific principles 

together demonstrated higher achievement than did students taught by traditional science-only 

approaches (Chiasson & Burnett, 2001; Enderlin & Osborne, 1992; Roegge & Russell, 1990; 

Whent & Leising, 1988). While some research has been conducted on the integration of science 

into Agricultural Education (Connors & Elliot, 1993, 1994; Miller, 2000; Myers & Thompson, 

2009; Thompson & Balschweid, 1999), there is little scholarly research specific to CASE. 

 

This study attempts to address the National Research Agenda’s Priority Area 5: Efficient 

and effective agricultural education programs (Doerfert, 2011). The National Research Agenda 

states “Agricultural education has the obligation to show that its curriculum can be used to meet 

the academic challenges of today’s school system while preparing students for a career in the 

agricultural industry” (Doerfert, 2011, p. 26). 

 

Conceptual Framework 

 

The Concerns-Based Adoption Model (CBAM) (Hall & Hord, 2001) is a conceptual 

framework which describes, explains, and predicts probable teacher concerns and behaviors 

throughout a change process. Here, the CBAM is being applied to the change process of 

implementing the CASE curriculum within a high school agriculture program. Of particular 

interest in this study are the stages of concern, the levels of use, and the innovation configuration 

components of the model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Hall & Hord (2001) 
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Hall and Hord (2001) defined seven Stages of Concern a person may experience when 

implementing change. Stage 0 is ‘Awareness’ which can be defined as concern or involvement 

with the innovation. Stage 1 is ‘Informational’ and concerns the participant gaining more 

information about the innovation. Stage 2 is ‘Personal’ and involves concerns about how the 

innovation relates to the individual. Stage 3 is ‘Management’ and involves concerns about the 

mechanics of using or integrating the innovation. Stage 4 is ‘Consequence’ and looks at concerns 

about the effect of an educational innovation on students. Stage 5 is ‘Collaboration’ and concerns 

coordinating efforts in using the innovation with others. Finally, stage 6 is ‘Refocusing’ and 

involves the exploration of other ways to utilize the innovation or improve upon the innovation. 

 

Hall and Hord (2001) also defined eight Levels of Use. These levels focus on the 

behaviors in teachers that are or are not taking place in relation to implementation of a new 

curriculum (Willis, 1992). Applying Newhouse’s (2001) explanation, these levels are the phases 

through which a teacher would pass as they implement a curriculum and gain confidence in its 

use. These begin with Level 0 or Nonuse when the teacher has little or no knowledge of the 

curriculum. Level I Orientation is the point at which the implementer begins acquiring 

information about the curriculum. Level II is Preparation and involves preparing to use the 

curriculum. Level III is Mechanical and reflects a user focused on the mechanical day-to-day 

aspects of using the curriculum. Level IVA is Routine and has been reached when the 

implementer is comfortable with the curriculum with little preparation and they are not planning 

to change how the innovation is used. Level IVB Refinement is reached when the implementer is 

working to improve their personal use of the innovation. Level V Integration and has the teacher 

working with colleagues in a collaborative effort to use the curriculum. Lastly, level VI is 

Renewal and has the teacher re-evaluating the innovation and seeking to make major 

modifications. 

  

Lastly, attempts are made to understand how the innovation is being implemented, what 

Hall and Hord (2001) called innovation configuration. As stated by Hall and Loucks, “it can no 

longer be assumed that an innovation is in use in an unaltered form just because it is supposed to 

be” (p.7). Hall and Hord (2001) indicated “in nearly all cases the innovation as operationalized by 

different users will vary along a continuum from being very close to what the developer had in 

mind to a distant zone where what is being done is nearly unrecognizable” (p. 39). At the 

conclusion of the study, we attempt to summarize how each teacher is implementing CASE using 

these three components of the Concerns Based Adoption Model. 

 

Purpose of the Study 

 

CASE was first fully implemented in during the 2010-2011 school year, the year data 

was collected for this study. During that school year, there were 87 teachers in 17 states 

implementing the initial foundational courses in plant and /or animal science (N. Trivette 

Personal E-mail communication, January 21, 2011). As of 2014, there are now 550 schools with 

655 teachers in 38 states utilizing the CASE curriculum as more teachers have been trained and 

additional course materials have been made available (CASE, 2014). As this curriculum spreads, 

understanding the implementation experience and impacts are critical. 

 

The purpose of this multiple case study was to explore CASE implementation by five 

different teachers and understand their experience. The researchers hoped to gain an 

understanding of the barriers to adoption of CASE as perceived by the teachers. Additionally, the 

researchers hope to understand these levels of use, stages of concern and innovation 

configurations through the Concerns Based Adoption Model (Hall & Hord, 2001). 
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Methods and Procedures 

 

Qualitative methods were chosen to investigate this problem because these methods 

allow the researcher to understand how people make sense of their world (Merriam, 2009). This 

type of research is more concerned with meaning than frequency (Van Maanen, 1979). Feagin, 

Orum, and Sjoberg (1991) argue case study is an essential investigation tool to allow for better 

understanding than is possible with quantitative measures. The current study used a multiple case 

study lens. Stake (2006) explained in “multicase study research, the single case is of interest 

because it belongs to a particular collection of cases” (pp. 5-6). 

 

The size of qualitative studies is usually quite small, averaging between one and twenty 

participants (Creswell, 1998). Using criterion sampling, five teachers were selected as the focus 

of this study. Criterion-based selection techniques involve determining participants based upon 

the goals of the study (Creswell, 1998). The participants were selected because they each met the 

selection criteria as teachers implementing CASE for the first year. Additionally, they were 

located within the Educational Consortium funding the research. For reporting purposes, 

pseudonyms were used. Qualitative researchers make use of non-probabilistic sampling 

procedures to focus the study from its inception, identifying cases demonstrating the specific 

characteristics of interest (Patton, 2002). Permission was granted through the individual and the 

Institutional Review Board. It is important to note Oregon was connected to CASE in a number 

of ways other states may not have been. Because of the tight knit Oregon Agricultural Education 

community, there were teachers in this study who have done early field experiences with CASE 

authors or had them as professors while attending classes at Oregon State University. One of the 

teachers in this study was the former teaching partner of a current CASE curriculum developer. 

 

Data were collected through two semi-structured interviews, a focus group and a full 

school year of weekly journal email submissions. Questions were planned ahead based upon the 

central questions being investigated and aimed to capture participant experiences with the CASE 

curriculum as well as how it was impacting their students and their program. Both semi-

structured interviews lasted approximately 30 minutes per teacher while the focus group lasted 

just over an hour. Weekly journal prompts were sent every Thursday morning, for the duration of 

the school year, with teachers responding by email. 

  

Bracketing the experiences and biases of the researchers which could have potentially 

influenced the interpretation of the results helped ensure the objectivity and confirmability. The 

researchers in this study are former high school teachers and are all presently involved in teacher 

education. One researcher taught in North Carolina and one in California, while a third taught in 

Oregon. These experiences influenced how the researchers interacted with and received responses 

from the agriculture teachers, but every attempt was made to minimize this influence by 

triangulating data and being aware of these possible influences. All of the researchers left the high 

school classroom without having taught using CASE curriculum. 

 

The data was compiled into a single file for each teacher containing all of their journal 

entries, both interviews, and the focus group. The coding process began with a review and re-read 

of the data for an individual teacher. An attempt was made at open-coding looking for significant 

comments and reflections which helped a reader understand the individual as clearly as possible 

while remembering the goal of the study. The data for each teacher was compiled and analyzed 

for overlapping information. Each researcher wrote two to three of the case summaries and the 

other researchers read behind them to examine the report for comprehensiveness. After the cases 

were triangulated among the researchers’ observations, the researchers determined stages of 

concern, levels of use and innovation configurations for all five teachers with 100% agreement. 
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 Qualitative researchers use measures of validation formed from the credibility, 

transferability, dependability, and confirmability achieved through the methods (Lincoln & Guba, 

1985). Credibility relates to the level of confidence in the researcher, design, and findings, to 

accurately represent and interpret the data (Ary, Jacobs, & Sorensen, 2010). Credibility of the 

data was established through the use of reference materials, peer debriefing, and member checks. 

First, interviews and the focus group were audio recorded, and transcribed word for word. 

According to Kvale (1996), transcripts are translations of the lived interview experience into the 

text format and are interpreted differently as a result. Therefore, transcripts were submitted to 

participants to allow them to check for the accuracy of statements. Additionally, after cases were 

assembled, each participant had the chance to read their case summary in its entirety to ensure 

they felt represented. Throughout the data collection, individual coding, and group coding 

process, the lead researcher consulted an outside peer in order to debrief the process as well, and 

further ensure through an outside perspective the results could hold true (or be considered 

credible). Finally, to ensure the dependability and confirmability of the results, the raw interview 

protocol, records of the audio transcripts, raw individual and group codes, and researcher 

reflections have been maintained, so future researchers could feasibly conduct the study with 

other participants. 

 

Qualitative research, by purpose and design, focuses on a smaller number of participants 

in greater depth. While potentially transferable to other settings, the findings from this study are 

limited to the context of the five teachers in Oregon who participated.  In addition, this is one 

component of a larger study. Within qualitative research, the concept of quantitative 

generalizability is discussed in terms of transferability. Lincoln and Guba (1985) argue the 

decisions regarding transferability lie with those seeking to make application, not the original 

researcher. Thick descriptions are utilized to further support the transferability of the results. 

   

Case Summaries 

 

Doug teaches in a suburban school in a multi-teacher agriculture department and has 

taught for 12 years. He attended the CASE institutes for both Principles of Agricultural Science -

Plant and Animal, during the same summer, and holds a Bachelor’s degree in Agricultural 

Sciences. Doug has interacted extensively with CASE personnel and is active in utilizing 

available resources, including contacting the CASE developers directly, with questions and 

recommendations. 

  

Doug is an overall positive supporter of CASE and knows several of the curriculum 

writers and stated “I am a supporter. I am always going to be. I believe in the people that are 

running it.” At the beginning of the research year, Doug indicated his perspective on CASE and 

stated “I like it. I appreciate it a lot. And my students are appreciating it too and that’s the 

important thing for me.” He describes CASE as “what ag teachers would teach if they had the 

time to teach just one class.” 

 

Doug indicated the institute was “outstanding for the most part.” He encouraged 

participation in the institute and stated “without hesitation go. Be prepared to be challenged about 

your teaching and go with an open mind to get better at your craft… embrace it as a tool to make 

you and your program better.” He believed the biggest challenge upon completion of the institute 

was “buying $30,000 worth of stuff.” However, the cost was also reflective of the materials 

needed to teach all three courses his program was implementing for the first time in 2011 – 

Principles of Plant, Animal, and Introduction to AFNR. Doug indicated the initial cost was one of 

his biggest areas of concern. 
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At the beginning of the year, Doug indicated one of his concerns with the curriculum was 

that he was “not going to get through the whole course.” However, once he began teaching and 

modified the pacing, he indicated he was okay with the pacing and just would not try to get to 

everything. He explained “next year I know it will be much faster and I have already found places 

where we can pick up the pace.” At the conclusion of the year, Doug indicated he made it sixty 

percent of the way through the curriculum. 

  

Specifically, Doug appreciated the heavy science components of CASE and the method 

of delivery. He stated “it is more inquiry based, problem based.” He went on to indicate “it is not 

anything different than what I have ever taught before. But it is put together into a logical 

sequence and a packet that makes sense, not only to me, but to our kids.” He also felt the CASE 

curriculum could work in any program, with any type of student “if the ag teacher is willing to 

make it work.” He believed “CASE is a powerful tool for anybody, but I don’t think it is the 

savior for ag programs.” 

 

 Doug felt the CASE curriculum had encouraged positive changes in both the students 

and his teaching. He felt he had already seen changes in how the students processed information 

and stated “they are really going to start looking for the concepts.” He saw CASE as effective 

with students who do not typically excel in regular academic courses and he highlighted some of 

the positive benefits to IEP students. Doug felt, overall, students were finding the CASE material 

“more accessible, interesting, and fun.” 

 

Regarding his teaching, Doug stated “I believe it has made me better. I see it starting to 

spill over into my other courses as well.” One consistent theme with Doug was how the CASE 

curriculum caused him to reevaluate his teaching. He stated CASE has “really forced me to step 

back and look at ‘what is teaching’ and ‘what is learning’ and ‘what is that process’ and redefine 

my definition of teaching, to an extent.” He went on to say “I think it’s made me a more effective 

teacher, a more efficient teacher.” Doug is in the refocusing stage of concern and the refinement 

level of use. 

 

Annie teaches with Doug and has taught for three years. She attended the CASE Institute 

to certify in the Introduction to Agriculture, Food and Natural Resources and holds a masters 

degree. She taught one class period of Introduction to AFNR to mostly freshmen and a few 

upperclassmen, but all were first time agriculture students. Annie was piloting the AFNR course 

for CASE. As such, she was asked by the CASE staff to “follow it by the book” and admits the 

first week of school she “freaked out” and “got really nervous about it.” Annie added “I think if I 

was a little bit more loosey-goosey about it, it probably would have gone a little bit better. It 

would have been a little bit more me and less the curriculum.” She did indicate she thought her 

CASE class was “more work…in prepping and grading,” but added all of her struggles lie in 

“personally not having enough prep time to go through each lesson and prepare all of the lab 

equipment for each lesson…two days in advance.” 

  

At the beginning of the year, she was not enjoying the process of teaching with CASE 

and was somewhat disillusioned with the day-to-day management. She stated “it runs me out.”  

She felt that working with CASE had not been a positive experience “but I don’t think it is 

necessarily CASE, I think it is the situation.” She indicated by ‘situation’ she meant the piloting 

of the course. During a mid-year interview, her feelings had improved, but not gone away. Annie 

stated “I am little bit more comfortable with it than the last time we spoke but…everyday is a 

challenge for me.” She also stated “I don’t feel like it is mine so I don’t feel like…I don’t feel 

comfortable.” 
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Annie was frustrated with the consistent grading components of the CASE curriculum 

and stated “by the end of the week, I have 90 freaking packets sitting on my desk.” Her 

frustration was also apparent in other ways. For example, when asked if she was cutting units or 

doing them exactly as written, she said “I have only cut one lesson that they said we should do 

and it just required so much material and so much crap and it was another kind of soft skill 

communication, and I was just like we are done with that crap.” While Annie was frustrated with 

elements of the CASE curriculum, she did indicate there were elements she enjoyed. Specifically, 

she liked the organized nature of CASE and appreciated she “didn’t have to think of the 

activities.” She valued the structure and thought the students “basically know the format, which is 

so helpful.” 

  

Annie was thankful for the institute and felt it was the key to her familiarity with the 

CASE curriculum. She said “I learned so much...I thought that there was no better way to prepare 

me to teach it than by going to that.” She did mention several times she struggled with the 

curriculum organization and having to look in several places to find the objectives, activity, 

materials, and other requirements. She stated “I would say between five to seven places that you 

need to actually look to make sure that you are getting it all.” To get all the items she needed for 

the activities, Annie indicated she was “constantly, at least once a week, tapping my personal 

bank account as well as our FFA chapter account.” She recognized she was purchasing 

consumable materials and, in all likelihood, would not get reimbursed. She was challenged by the 

amount of printing and materials necessary to implement CASE. Referring to the paperwork, she 

stated “I mean, it’s insane. The amount of stuff you need to print is crazy because there’s a 

worksheet, literally, a little packet…there is something that they get every single class period.” 

Annie stated “the other reason that CASE isn’t going to work in every program is that not 

everybody has a science classroom… you will be able to teach CASE in a regular classroom, but 

it would be so much harder.” 

 

At the end of the year, Annie, reflective and looking back, recognized there were 

opportunities to adjust the curriculum. For her first year, she “followed the CASE curriculum by 

the book” and indicated the next year she would “restructure my units and switch them all 

around.” She felt her lack of flexibility, mainly due to the pressure of piloting the course is “why 

she struggled.” Annie acknowledged “I wasn’t moving and playing with it. I was trying to teach 

the curriculum exactly how it was presented straight through.” Annie, therefore, is at the 

management stage of concern and the mechanical level of use. 

 

Jane teaches at a large, urban school. She is in a single teacher department and has taught 

for 8 years. She is certified in Principles of Agricultural Science – Plant. She was traditionally 

certified with a bachelor’s degree. She has experience working in several different sized high 

schools and has a background in horticulture. The large, urban school in which Jane teaches, is 

comprised of around 17% English Language Learners, 13% of students receiving special 

education and 52% of students are on free and reduced lunches. Jane taught three horticulture 

classes and utilized the CASE Plant Science curriculum. Her average class size was around 32 

students and classes were 90 minutes in length. In addition, it is important to recognize Jane’s 

experience with CASE was underfunded. She was funded to attend the institute, however, she 

taught through year one (the research year) without the materials CASE recommends for 

implementing the curriculum. Especially early in the study, Jane made statements like “my 

biggest concerns are not getting the materials I need to teach the class the way it is supposed to be 

taught” or “my frustration with not having the equipment is that we can’t do things the right way, 

that you have to constantly modify.” Jane added “I changed … some of the activities. We don’t 

have computers in here. Computer access is an issue sometimes and so we had to scrap some of 

those [activities] and change the way we had it done.” 
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On her first reflections and during her first interview, Jane mentioned the high numbers 

of ELL students presented a problem with the reading-heavy CASE curriculum. She developed 

strategies to meet the needs of students and as the year progressed, she expressed gratefulness for 

the reading load and recognized an improvement in reading fluency. Jane’s strategies included 

decreasing the lesson pacing and spending time reading and re-reading the important lesson 

content. Jane continued to struggle with the heavy reading components in CASE. In some of her 

later reflections, Jane stated “my students are really struggling... they don't have the reading 

levels and basic skills and we are having to go back and re-teach things.” 

 

Jane recognized the CASE curriculum forced the students to actively participate. 

Regarding the ELL students, Jane felt in the past those students would do what their friends were 

doing and sit and wait. She stated “well, they can’t do that now.” Overall, she indicated it took a 

while for the students to make the shift in thinking. Jane recognized CASE works differently for 

different students. She stated CASE “definitely works for the upper level kids that are kind of the 

general good kids and good students that do as they are told and follow directions.” She went on 

to say “it doesn’t work very well for kids that have attention issues. It doesn’t work with kids 

with low IEP and reading issues, writing issues.” Jane referenced the pacing of the curriculum 

and indicated that she picked from each CASE unit and didn’t necessarily cover all the material. 

Jane stated “we’re going to shorten up and focus on maybe six weeks at a time and then one unit 

and maybe the next unit, and then the next.” 

  

When asked about her overall reflections on the CASE curriculum, Jane stated “I really 

still like it. I think it is a really good program. It just doesn’t address everybody, obviously, but 

not all of them are going to.” On a personal note, Jane said she still felt “a lot more prepared 

academically. I can just read over the lesson and I am ready to go.” She attributed her success to 

attending the CASE Institute. In describing the institute to a new teacher, she stated “It is the best 

teacher training I have ever been to. You will come away with something you will use every day 

and not one of those binders that sit on the shelf... I wish I would have had this in college.” 

 

Jane shared some similar comments to other participants regarding the impact of the 

CASE curriculum on her personal teaching habits. She stated “I feel like I don’t have to scramble 

at midnight to try and figure out how I am going to teach this.” She said “I can look it up and go 

through… some great activity for them to do because it is already there.” Jane also offered some 

advice for other teachers as they prepare to implement CASE. She encouraged other teachers to 

“look through a calendar…map out what you really want to do… because you can’t go from start 

to finish. You’re going to have to modify things.” Jane is at the consequences stage of concern 

and the mechanical level of use. 

 

Heather teaches in a small, rural school in a single teacher agriculture department and 

has taught for 4 years. She is certified to teach Principles of Agricultural Science – Plant, and 

holds a master’s degree in Agricultural Education. Heather is active in her school and teaches 

agriculture courses which offer students science credit. She is currently the only CTE program 

offered in the school. Heather teaches in a four day school week, with seven period days, and her 

class sizes are between 12-26 students. Her students typically share some demographic 

similarities. The school population contains 16% special education and only 3% English language 

learner students. 

  

She started out the first six weeks of the school year with the CASE curriculum, but no 

CASE lab materials. At the beginning of the year, she “honestly thought that I wasn’t going to be 

able to implement it because of resources . . . my school never had that kind of budget.” Heather 

was able to find some “outside funding” and she went “from not being able to teach it to, all of a 
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sudden before two days of school starting, to being able to start teaching it.” Even after she 

secured funding, the materials took a long time to arrive. Heather stated “without the available 

equipment, implementation of the curriculum is severely limited.” Consequently she suggested 

“purchases be made more than a month in advance of school starting.” Heather declared “from 

what I see, to get the best out of CASE you would need a school with a lot of financial resources 

or a teacher that is proactive enough to go outside to find resources.” 

 

Heather liked the CASE institute, but felt like it was a “whirlwind.” In hindsight, she 

wished that she could have taken better notes and perhaps videoed several short clips to help her 

better remember. She described CASE as “rigorous and relevant classes. They are hands-on 

student driven and they are tied to academic core standards.” Heather really felt the addition of 

the CASE curriculum was improving the academics of her students. Heather liked the hands-on 

aspects of CASE and appreciated the fact the students were forced to take an active role in their 

learning. She did have some logistical challenges with getting supplies for the CASE lessons, due 

to the lack of stores in her rural area. She said “I don’t live near any stores, so it’s not easy to just 

run down and go get some things.” Similar to Annie, Heather stressed she had to “take a lot out of 

my own personal finances, and then wait to get reimbursed for it.” Heather wanted to caution new 

teachers about prep time and stated “I feel that my CASE course has the greatest amount of prep 

time than any other class of mine.” 

 

Heather felt comfortable changing the pacing and some of the CASE content. 

Specifically, she did not teach the material in the pacing suggested by CASE. Rather, she stepped 

away from CASE and inserted the lessons she needed to maintain the school greenhouse and 

other program activities. She stated “I’m definitely way behind where I should be” on the CASE 

schedule. Heather indicated her biggest adjustment was in the time allotted for lessons and 

activities. While she had a “great group of students”, Heather noticed they “seem to require a lot 

of extra direction no matter how thoroughly I review the lab at the beginning of class.” She also 

noted differences across groups of students indicating “the upperclassmen do well with the self-

directed learning, but my class is predominantly sophomores who are in the process of learning 

personal management and self-guided direction.” Overall, Heather struggled with some of the 

aspects of CASE, but at the end she stated “I don’t like the program. I love it.” She stated “CASE 

provides teachers with a convenient resource of rigorous, science-based curriculum, so as a 

teacher I feel that the quality of my course curriculum has multiplied tenfold.” Heather is at the 

consequences stage of concern and the routine level of use. 

 

Claire is in a multi-teacher department in a suburban area of Oregon. She has taught for 5 

years.  She is certified in three areas of CASE (Plant, Animal and AFNR). At the completion of 

the study, she was selected to serve as a lead teacher for CASE trainings. She holds a master’s 

degree and a traditional teaching license. She was teaching 2 periods of AFNR, one period of 

animal science and one period of plant science. Overall, she teaches in a school with a seven 

period day on traditional 45-50 minute periods and her class sizes range from 25-38 students. She 

has only one repeating class and, thus, has 5 different class preps per day. 

  

Claire’s perspective on CASE was “that it is nothing revolutionary,” but she appreciated 

CASE “brought in the science skills that I certainly was lacking.” She noted her program before 

CASE was “pretty traditional in what we taught” and “production-oriented which isn’t what we 

need to be teaching kids” and CASE “provided that opportunity for me to take it to a different 

level.” She also lauded CASE for being “a model where all the stuff is pretty hands on which is 

what we preach about in ag education all the time.” She appreciated the organized structure and 

the fact she knows what she is “going to do the next day because all that busy work is gone.” 

Claire mentioned several drawbacks of the CASE curriculum including the initial startup costs, 
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the prep time for both materials and labs, and the grading load which she called “a really unfair 

amount of grading.” Regarding the applicability of the CASE curriculum, Claire stated “CASE is 

designed for everyone… as long as you are willing to admit you don’t have it all figured out.” 

  

She appreciated the applicability of the CASE Institutes. She felt the institutes allowed 

her to “collaborate with teachers from all over the country in different types of programs and with 

different types of agriculture and to see what they did in their program and that in itself was a 

really tremendous learning experience.” She also believed “we would see a decrease in teacher 

burn-out if we provided new teachers with the experience and guidance to more effectively 

deliver classroom material.” Claire’s personal  reasons for attending three CASE institutes in one 

summer was to “provide myself with resources to allow me to spend more time on teaching, FFA 

and my family, rather than always trying to prepare or just to stay afloat.” She believed the 

structure of the curriculum was beneficial for her and her students and it would draw a different 

type of student to the program. In relation to the draw her program would have for students, 

Claire said “I think it is going to change the type of kids that we get out there in some of those 

areas as it becomes more science-based and inquiry-based. We are going to draw on a different 

kind of kid.” 

 

Similar to Heather, Jane, and Doug, Claire didn’t have any issues modifying CASE.  She 

noted “how you run your classroom is ultimately your decision. There is no CASE police out 

there.” She felt the CASE curriculum had actually given her some additional freedom in her 

classes by providing her “more time to make it fun instead of trying to just get the bare 

minimum.” While Claire believed CASE had the ability to work in any program, she did 

recognize she had to adjust some of the lessons, both content and pacing. She felt “there is no 

way I can get through it, so I just have to pick and choose what is important in terms of science 

and articulation, and community college articulation.” Claire felt the CASE curriculum overall 

was not completely changing her curriculum “it’s just enhancing it.” As a result of the 

implementation of CASE, Claire stated “instead of being a production agriculture class, I’m 

teaching an agricultural science class, which is what industry says we need.” Claire talked about 

how the CASE curriculum provided her some balance between “core” content and FFA content. 

 

Going through the training and implementing CASE caused Claire to rethink her 

philosophy. Evidence of reflection was apparent in statements like “I think that I spent a lot of 

time this summer thinking about what is important. Is it important to win a banner? Is it important 

that you are getting experience or learning those things?” She was also reflective about times she 

gave a month of class time to prepare speeches or learn for other FFA events stating “I’m not 

proud, but for certain things, I spent too much time.” For her, the most important thing was that 

her students were “well-rounded and exposed to a variety of different things.” 

 

Claire felt as far as rigor, CASE hit about in the middle and “unfortunately, for some it is 

over their heads and for some it is too low.” She stated using CASE has “kept my lessons more 

meaningful.”  Instead of spending two weeks making wreaths and centerpieces, she said she 

“spent two days.” When describing the curriculum, Claire used words and phrases like routine, 

reliable, consistency, “know what to expect”, “clear path to follow.” She appreciated the structure 

of the curriculum yet also emphasized the importance of materials. Claire, who has a classroom 

with “lab stations with sinks, gas/air and a hood,” indicated not having that would be a challenge 

saying “I can’t imagine trying to teach some of the labs and activities in my old room! It would 

take a lot more prep if you didn’t have the space or materials that are recommended.” If she could 

change one aspect of the curriculum, she “would make funding available to purchase ALL of the 

recommended supplies for teachers interested in adopting the curriculum.” She stated she was 

able to purchase “most of the equipment and supplies through Perkins and other grants.” Claire 
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did struggle with implementing the curriculum within larger class sizes. She had purchased 

materials for twenty students and very quickly realized students would need to share and work in 

groups to accommodate her larger class sizes. She also referenced the sizable amount of copies 

required. Claire said “I feel like I have made more copies in the first week than I did all last year.” 

At the end of this study, Claire is at the refocusing stage of concern and is moving back and forth 

between the refinement and integration levels of use. 

 

Conclusions, Implications and Recommendations 

 

This study lends itself to the exploration of CASE implementation by five different 

teachers. Each teacher, context, and materials vary from program to program. While each teacher, 

situation, and case is different, there were several overlapping themes identified in the results. 

The five strongest themes to emerge were: 

 Some teachers adapted more easily to the student-centeredness of the curriculum. 

 Teachers enjoyed having content available, but none of them made it all the way through 

the material. 

 The materials and equipment were essential to the successful implementation of CASE. 

 Teachers saw attending the institute as vital to their implementation of CASE. 

 Implementing CASE allowed the teachers to refocus. 

 

The use of the Concerns Based Adoption Model (Hall & Hord, 2001) encourages the 

analysis of findings for clues to the stages of concern, levels of use, and implementation 

configurations. Placement of individuals into stages, levels, and configurations can be done 

through the analysis of interviews, reflections, and focus groups. Within the stages of concern, 

Annie was in a management stage and was highly focused on the mechanics of the 

implementation. Heather and Jane were both in the consequences stage of concern. They were 

confident in implementation and reflected on how the curriculum was influencing their students. 

Doug and Claire were not only comfortable with the curriculum, they had both developed active 

strategies for improving CASE; therefore, they were in the refocusing stage of concern. 

 

When applying the CBAM framework (Hall & Hord, 2001) to the participants, they 

varied as to the level of use. This could be expected with the implementation of a new curriculum 

and the vastly different school contexts, locations, and support structures (both administrative and 

fiscal). Jane and Annie were both in the mechanical level of use and primarily occupied with day-

to-day aspects of the curriculum. However, they appeared to be at this level for different reasons. 

Annie was in the mechanical level because she was struggling to take ownership of this 

curriculum while piloting the course. Jane was at the mechanical level because she was lacking 

the money to fully implement the curriculum and was perhaps struggling to modify the 

curriculum.  Heather was able to implement the curriculum yet didn’t significantly alter the 

curriculum, thus placing her in the routine category. Doug and Claire were both in the refinement 

category as they more fully engaged with the curriculum and were able to make changes in both 

their grading and pacing.  However, the researchers also felt Claire exhibited signs of also being 

at the integration level.  She articulated her ability to work within the curriculum while consulting 

with colleagues and addressing the needs of community members. Additionally, Claire was active 

in the National Association for Agricultural Education’s Communities of Practice group for her 

CASE Institute and mentioned it several times as a source she used for collaboration and problem 

solving. 

 

When looking at the participant data, it was apparent each adopted a different 

implementation configuration. Annie implemented the material in a straightforward manner with 
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little variation as a result of being a pilot school for new curriculum not yet widely released. 

Heather and Jane used the CASE curriculum in a supplemental manner.  Doug and Claire both 

fully implemented the curriculum and evidenced a configuration closest to the full adoption 

intend by CASE (CASE, 2011). 

 

As a result of the emergent themes, and the data collection as a whole, the authors 

recommend teachers interested in participating in CASE consider their own personality in the 

classroom and whether they are willing to make the shift from a teacher to student-centered 

environment. It appeared the teachers who struggled with allowing students to work on their own, 

or who had students who could not yet work independently, or who preferred the structure of 

specific answers, found the CASE curriculum difficult to implement. This is consistent with other 

students which have found teachers struggles with implanting student-centered activities (Brush 

& Saye, 2000; Felder & Brent, 1996). 

 

Based upon the participants’ experiences with CASE, the researchers recommend 

teachers try to line up the funding to purchase the CASE-related scientific equipment prior to the 

summer institute. The participants in this study had varying levels of equipment support, yet all 

indicated without some equipment, the institute and training are not nearly as effective. This 

finding is consistent with previous research showing resources and funding were barriers to 

implementation within Project Lead the Way schools (Shields, 2007). Many saw the cost of these 

materials and equipment along with the space needed to use them as a barrier preventing 

programs from using CASE. 

  

Implementation of the CASE curriculum allowed the participants a chance to refocus and 

reflect on their development as teachers. Several of the teachers referenced the fact CASE would 

have been extremely beneficial during their first few years of teaching and recommended other 

teachers consider how the implementation of CASE can create the additional time necessary to 

focus on several different classes (preps). As a group, participants recommended the CASE 

curriculum and voiced appreciation for the fact it allowed them to refocus some of their creative 

and curriculum development energies in a different direction. Two of the participants referenced 

the high burnout rate in agricultural education and felt having access to a curriculum such as 

CASE may lessen teacher attrition. This supports recent research findings which indicated 

creating new curriculum was highly stressful, second only to paperwork on the list of classroom 

instruction responsibilities (King, Rucker, & Duncan, 2013). 

 

Based on the voice of the participants, the authors recommend practicing agricultural 

education teachers consider attending the CASE institute and engaging with the CASE 

curriculum. The fact that teachers saw the CASE institute training as vital to their implementation 

is supported by a recent study from Ulmer, Velez, Lambert, Thompson, Burris, and Witt (2013) 

which found the CASE institutes were effectively impacting teacher’s science efficacy.  While 

the researchers are aware of non-CASE trained teachers using CASE curriculum “borrowed” 

from a colleague, the Ulmer et al. (2013) study as well as the teachers in the present study seem 

to indicate the summer institutes are worthwhile. Further research is recommended to distinguish 

both the cognitive and affective impacts of the CASE institute. 

 

The participants indicated teacher educators should encourage participation in CASE as a 

means to promote professional development and allow teachers the opportunity to refocus. CASE 

(2011) indicates in their promotional materials that implementation of this curriculum package 

allows teachers to focus on how they teach, not what they teach. This experience held true for the 

teachers in this study. Most indicated a reevaluation of their teaching and their classroom focus as 

a result of interacting with the CASE curriculum. In this study, CASE was a tool which promoted 
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self-reflection and program evaluation among the practicing teachers, of which teacher educators 

have long lauded the importance (Baird, Fensham, Gunstone, & White, 1991; Calderhead & 

Gates, 1993; Patterson, 1993). Teacher educators should consider the refocusing benefits of the 

CASE curriculum when discussing curriculum merits with both their current teacher education 

students as well as with current practicing teachers. 

 

The authors recommend teacher educators consider exposing students to components of 

the CASE curriculum during their undergraduate or graduate experience. However, the 

participants of this study also questioned the readiness of pre-service teachers to understand and 

implement the curriculum as first year teachers. Further research should examine the readiness of 

pre-service teachers to actively engage with the CASE curriculum and implement it in the 

classroom during their first year. 

   

The participants also indicated the need to be flexible with the implementation of the 

curriculum and willingness to insert your own voice, make modifications, change PowerPoints, 

supplement materials, and adjust the curriculum to meet the needs of your program and local 

community. None of the participants made it all the way through the yearlong curriculum and 

each one recognized the importance of modification and tailoring the curriculum to meet their 

local needs. Furthermore, the authors recommend CASE investigate ways to help teachers 

customize the curriculum to fit the needs of their program, either through the training they 

provide during their summer institutes or in the materials they provide with the curriculum. 

 

It may be beneficial for CASE to address some of the challenges a teacher may face with 

fully implementing the program and continue to look for ways teachers can share some of their 

best practices with their peers. As CASE continues to grow, further research is recommended 

which examines teachers by similar schools and contexts. This will allow for greater applicability 

and aid Agricultural Education as we seek to address industry and employability needs in the 21st 

century. 
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Perceived Work-Life Balance Ability, Job Satisfaction, and 

Professional Commitment among Agriculture Teachers 

 
Tyson J. Sorensen1 and Aaron J. McKim2  

 

Abstract 

 

Agriculture teachers participate in various work and life roles, which can create challenges when 

trying to balance the pressures and responsibilities associated with each role.  When one is unable 

to balance and prioritize between roles, both satisfaction and professional commitment may be 

reduced.  The purpose of this study was to describe Oregon agriculture teachers’ job satisfaction, 

professional commitment, and perceived ability to balance work and life roles. Additionally, this 

study sought to describe the relationship between perceived ability to balance work and life roles, 

job satisfaction, and professional commitment. Sex, marital status, parental status, and career 

stage had only small to negligible effects on job satisfaction, professional commitment, and work-

life balance. Statistically significant positive correlations were found between job satisfaction, 

professional commitment, and work-life balance.  Implications and recommendations are 

discussed. 

 

Keywords: work-life balance, professional commitment, job satisfaction, life roles, attrition 

 

In agricultural education, a teacher shortage problem exists (Kantrovich, 2010) which has 

spurred the prioritization of research focused on teacher recruitment and retention (Doerfert, 2011).  

Although increased student enrollment and retirement rates have contributed to teacher shortages, 

Ingersoll (2003) suggests that teacher turnover is to blame.  Research indicates the majority of 

teacher turnover occurs within the first five years of the job (Ingersoll, 2003).  During those first 

five years, agriculture teachers are faced with many challenges and heavy demands that may 

contribute to their decision to leave the profession (Myers, Dyer, & Washburn, 2005; Osborne, 

1992).  The purpose of this research was to explore how teachers balance these challenges and 

demands, and how teachers’ perceived work-life balance ability relates to professional commitment 

and job satisfaction.   

Teaching is demanding, and balancing work and family roles has become a challenging 

task for agriculture teachers (Crutchfield, Ritz, & Burris, 2013; Lawver, 2007; Murray, Flowers, 

Croom, & Wilson, 2011).  Agriculture teachers spend excessive hours at work, leaving little time 

to devote to other life roles (Cooper & Nelson, 1981; Lawver, 2007; Murray et al., 2011; 

Straquadine, 1990).  Trends in agricultural education show that teachers have been given more, not 

less, job responsibilities than in previous times (Lambert, Henry, & Tummons, 2011).  Due to time 

constraints, these responsibilities can make it difficult for agriculture teachers to effectively balance 

work and non-work roles, resulting in strain.  Over time, this may lead to burnout (Croom, 2003). 

Stress has been associated with teacher burnout (Croom, 2003; Kyriacou, 2001; Torres, 

Lawver, & Lambert, 2009) which may contribute to diminished job satisfaction (Chenevey, Ewing, 

& Whittington, 2008) and teacher turnover (Bennett, Iverson, Rohs, Langone, & Edwards, 2002; 
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Newcomb, Betts, & Cano, 1987; Walker, Garton, & Kitchel, 2004).  Newcomb et al. (1987) 

suggested stress is a natural part of the workplace, but when stress cannot be dissipated or coped 

with, strain develops.  As strain surpasses an individual’s tolerance, burnout occurs.  Agriculture 

teachers often experience stress because of expectations and pressures to succeed. Many agriculture 

teachers cope by becoming “workaholics” (Straquadine, 1990, p. 11).  Torres et al. (2009) 

suggested that agriculture teachers tend to experience high levels of stress because of their 

additional programmatic roles at work.  Although stress may occur because of the demands of work 

and non-work roles, one’s ability to manage stress and balance work and life roles can impact their 

attitudes, including job satisfaction and professional commitment.  

Despite agricultural education being a demanding profession, studies have indicated 

agriculture teachers are generally satisfied with their jobs (Bennett et al., 2002; Cano & Miller, 

1992; Castillo, Conklin, & Cano, 1999; Chenevey et al., 2008; Grady & Burnett, 1985; Kitchel et 

al., 2012; Ritz, Burris, & Brashears, 2013; Walker et al., 2004) and are only experiencing minimal 

amounts of burnout (Croom, 2003).  Chaney (2007) found beginning teachers who had already left 

the profession were generally satisfied with their work as agriculture teachers, but were dissatisfied 

with the workload and time demands placed on them.  Walker et al. (2004) found agriculture 

teachers who left the teaching profession were as satisfied as those who remained, but those who 

left cited family issues as a primary reason for leaving. These findings suggest that factors beyond 

the workplace may be partially responsible for teachers’ decisions to leave teaching.   

While many work and non-work factors have been identified as reasons for agriculture 

teacher attrition, Tippens, Ricketts, Morgan, Navarro, and Flanders (2013) proposed a conceptual 

model of primary causes.  They identified four major features that contribute to job satisfaction and 

teacher retention/attrition, which included compensation (e.g. salary), working conditions (e.g. 

administrative support), family and personal factors (e.g. demographics, family responsibilities), 

and employment factors (e.g. teacher preparation).  They conducted a study to examine the features 

of working conditions and their relationship to job satisfaction.  The current study intends to focus 

more holistically to include non-work domain factors in relation to work-life balance, job 

satisfaction and professional commitment.   

Factors influencing teacher attrition and retention have been widely studied throughout 

education.  Most studies of teacher attrition have examined the relationships between attrition and 

workplace domain variables, while fewer have focused on the influence of the non-work domain 

on attrition.  Studies suggest factors outside of the work domain spill over into the work domain, 

influencing a teacher’s job and their attitudes towards that job.  For example, Foster (2001) found 

women in agricultural education struggled to find balance between work and family, and the job 

seemed incompatible with their personal life demands.  Furthermore, she concluded women felt it 

was necessary to choose between their career and personal pursuits.  Pointing to studies outside of 

agricultural education, Flynt and Morton (2009) stated that attrition occurs when teachers are 

unable to balance their home life and work life.  According to Flynt and Morton, personal life 

stressors lead teachers to be dissatisfied with their jobs and seek employment in other professions.  

Finally, Ingersoll (2000) found family or personal factors to be the most common reason for teacher 

turnover among all teachers, with dissatisfaction following closely behind.  These findings suggest 

the ability to balance both work and life roles can influence satisfaction and teacher turnover.   

Both Foster (2001) and Murray et al. (2011) suggested that sex might be a significant 

demographic characteristic to explore in terms of work-life balance and teacher turnover. Flynt and 

Morton (2009) as well as Ingersoll (2000) suggested that personal and family characteristics, such 

as marital and parental status, might impact a teacher’s decision to leave or remain in the classroom.  

Finally, numerous studies indicate that career stage may impact teacher attrition (Chapman, 1983; 

Croasmun, Hampton, & Herrmann, 1999; Ingersoll, 2003; Shen, 1998; Theobald, 1990).  

Therefore, this study will address these work and non-work domain characteristics and their 

relationship with work-life balance, job satisfaction, and professional commitment among current 

agriculture teachers.  
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Crutchfield et al. (2013) studied work-life balance among agriculture teachers in the 

southern United States, but did not examine it in relation to job satisfaction.  Although they 

examined work-life balance and occupational commitment by career stage, they did not include 

other work and life characteristics, such as marital status and parental status in their analysis.  This 

study seeks to further generalize the results of Crutchfield et al. (2013) by examining teachers in a 

different region of the country.   

Over the past four decades, societal trends show the percentage of dual-earner families and 

number of married women with young children entering the workforce has risen (Galinsky, 

Aumann, & Bond, 2008).  While women’s roles seem to be shifting more to the workplace, men’s 

roles seem to also be changing.  The average amount of time employed fathers spend with their 

children on workdays has significantly increased over the past four decades (Galinsky et al., 2008).  

Over the past three decades, the demographic changes in the workplace have increased the levels 

of role conflict and has made it more difficult for working parents, both male and female, to balance 

work and life roles (Galinsky et al., 2008).  Among agriculture teachers, Murray et al. (2011) found 

both male and female agriculture teachers had home and family responsibilities that made it 

difficult to balance work and family roles.   

With demographic trends in agricultural education showing an increase in females entering 

the profession along with societal trends of increased dual earner couples in the workplace, 

examining sociodemographic characteristics such as marital status, and parental status in relation 

to work-life balance, job satisfaction, and career commitment, might yield important information 

for the agricultural education profession.  Furthermore, since these sociodemographic 

characteristics change over the course of one’s career, career stage might also be an important 

variable in the analysis.  Additionally, due to the demands and time commitments required of 

agriculture teachers, research into work-life balance is needed.  Understanding the relationships 

between job satisfaction, professional commitment, and one’s ability to balance work and non-

work roles, may help researchers and professionals find solutions for the teacher shortage crisis.   

 

Theoretical and Conceptual Framework 

 

 The primary theory guiding this research study was the Conservation of Resources (COR) 

theory (Hobfoll, 1989).  COR theory has been widely used to study burnout, but has also been 

shown to be an effective model for examining the interface between teachers’ work and non-work 

domains (Grandey & Cropanzano, 1999).  More recently, COR theory has been used to study the 

work-family interface, job stress, and burnout among teachers (Bakker, Hakanen, Demerouti, & 

Xanthopoulou, 2007; Betoret, 2006; Klusmann, Kunter, Trautwein, Lüdtke, & Baumert, 2008; 

Okonkwo, 2013; Schorn & Buchwald, 2006).   

Much of the literature surrounding the interface between work and other life roles of 

individuals can be traced to the concept of spillover.  Wilensky (1960) proposed the spillover 

leisure hypothesis, which suggests that attitudes, behaviors, strain or perceptions of the worker 

spills over into other parts of life.  Initially, the literature surrounding the spillover between work 

and non-work roles focused on the negative effects of trying to balance multiple life roles.  Such 

literature was driven by the emergence of the role strain hypothesis and scarcity hypothesis.  The 

role strain hypothesis posits that conflict between work and non-work roles occurs because of an 

inter-role conflict in which the demands of one domain are incompatible with another domain. 

Greenhaus and Beutell (1985) elaborated by identifying three forms of conflict which included 

time-based, strain-based, and behavior based.  Time-based conflict is a result of multiple roles 

competing for the limited resource of an individual’s time.  Strain-based conflict results from strain 

or stress in one role, which spills over or affects performance in other roles.  Behavior-based 

conflict is a result of in-role behavior being incompatible with expected behavior in other roles.  

Gutek, Searle, and Klepa (1991) added to the role strain hypothesis by suggesting work and non-

work roles are in competition for resources.  The scarcity hypothesis, proposed by Gutek et al. 
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(1991) suggests that human energy and resources are fixed and limited, and therefore, resources 

expanded in one life role will deplete resources available in another.  The demand for these finite 

resources leads to conflict, reduced role quality, and reduced satisfaction in the role receiving fewer 

resources (Barnett, 1998; Gutek et al., 1991).  

Although most of the literature is focused on negative spillover, there are also positive 

spillover perspectives that have emerged (Barnett, 1998; Grzywacz & Marks, 2000; Kabanoff, 

1980; Marks, 1977).  These perspectives posit participation in multiple roles may provide 

opportunities and resources that enhance participation in other life roles.  For example, spouse 

support may enable workers to better cope with work stress.  

The COR theory encompasses both negative and positive spillover perspectives.  The COR 

theory proposes that people strive to build and protect resources such as energies (e.g. time), 

conditions (e.g. married status, parental status, tenure), and personal characteristics (e.g. self-

esteem, satisfaction).  The COR theory conceptualizes inter-role conflict as the consequence of 

resources being lost in the process of juggling multiple roles (Grandey & Cropanzano, 1999). When 

these resources are lost or threatened, a psychological stress reaction develops, such as 

dissatisfaction or depression.  However, the COR theory also proposes that each role (e.g. parent, 

spouse, or community leader) can offer resources to help individuals cope with stress reactions and 

suggests that participation in multiple life roles does not inexorably relate to higher levels of stress.   

In agricultural education it is not uncommon for teachers to take on multiple roles within 

the job, community, church, and family (Goode & Stewart, 1981).  Although studies have found 

that agriculture teachers are not experiencing burnout (Croom, 2003), evidence suggests that they 

do experience overburdening workloads and stress (Boland, King, Williams, Duncan, & Ricketts, 

2010; Boone & Boone, 2007; Edwards & Briers, 1998; Moore & Camp, 1979; Mundt & Connors, 

1999; Myers et al., 2005; Newcomb et al., 1987; Talbert, Camp, & Heath-Camp, 1994; Torres et 

al., 2009).  Furthermore, there exists a shortage of qualified teachers and attrition among agriculture 

teachers (Kantrovich, 2010).  Insight into teachers’ abilities to manage, cope, and prioritize multiple 

life roles, referred to hereafter as work-life balance (WLB) ability, can provide valuable 

information into teachers’ job satisfaction and their intent to remain in the profession.  Figure 1 

provides a conceptual model for this study.  

 

 

Figure 1. A conceptual model of one’s ability to balance work and other life roles and its 

relationship to job satisfaction and professional commitment. 

 

 

 

 

Work Roles Life Roles Ability to balance work and life roles (WLB) 

Job Satisfaction 
Professional 

Commitment 
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Purpose and Objectives 

 

The purpose of this study was to examine the relationships between job satisfaction, 

professional commitment, and the perceived ability to achieve work-life balance among agriculture 

teachers.  This purpose aligns with Research Priority 3 of the American Association of Agricultural 

Education National Research Agenda, in pursuing research solutions to create “A sufficient supply 

of well-prepared agricultural scientists and professionals…” (Doerfert, 2011, p. 18).  The following 

research objectives guided this study: 

 

1. Describe the demographic profile of Oregon agriculture teachers. 

2. Compare teachers’ perceived ability to achieve work-life balance (WLB), job satisfaction, 

and professional commitment by demographic characteristics. 

3. Describe the relationships between the ability to achieve WLB, job satisfaction, and 

professional commitment.  

 

Methods and Procedures 

 

The population for this study included all school-based agriculture teachers in Oregon (N 

= 111) during the 2013-2014 school year.  We collected teachers’ names and contact information 

using the Oregon Agriculture Teacher Directory.  Information in the directory was vetted by a panel 

of experts in the field of agricultural education in Oregon.  The data collected through this study 

were part of a larger research project.  

 A census of all agriculture teachers in Oregon was attempted.  We collected data using 

Dillman’s (2007) tailored design method.  Data were collected in December of 2013 using the 

online survey program Qualtrics.  We utilized five points of contact to elicit responses. The first 

point of contact was a notification e-mail, the three subsequent points of contact were e-mails 

requesting participation in the research study.  The final point of contact was a phone-call to 

individuals who had not yet responded.  A total of 80 useable responses were completed, yielding 

a 72% response rate.  We checked for non-response error by comparing participants who responded 

after the final two points of contact (late respondents; n = 31) to those who responded prior to the 

final two points of contact (on-time respondents; n = 49) (Lindner, Murphy, & Briers, 2001; Miller 

& Smith, 1983).  Late respondents were statistically similar to on-time respondents in the variables 

of interest: professional commitment, job satisfaction, and perceived ability to achieve WLB.  

Therefore, we considered non-response error to be insignificant (Lindner et al., 2001; Miller & 

Smith, 1983).  In this study, we treated non-responders as a sample of the total population of Oregon 

agriculture teachers and we generalized our findings to this population.   

 A panel of experts in the field of agricultural education established face and content validity 

of the three constructs.  We developed the four-item WLB achievement ability construct as part of 

a larger study.  Respondents were asked about their ability to “Manage work related stress” and 

“Balance priorities to make time for career and family/personal life” as examples.  The four items 

of the WLB ability construct were derived from findings in other studies and encompassed work 

stress, time management, and work-life balance (Boone & Boone, 2007; Crutchfield et al., 2013; 

Edwards & Briers, 1999; Mundt & Connors, 1999; Murray et al., 2011; Myers et al., 2005; Torres 

et al., 2009; Walker et al., 2004). WLB achievement ability items were measured on a five-point 

scale which ranged from 1 “Very Low” to 5 “Very High.”  The reliability of this construct, with 

respondents in this study was analyzed using a Cronbach’s alpha and was determined to be .88.  

We measured Job satisfaction using the General Job Satisfaction subscale from the Job 

Diagnostic Survey (JDS; Hackman & Oldham, 1975).  The General Job Satisfaction subscale 

consisted of three items that measured the extent to which employees are happy with their job 

(Hackman & Oldham, 1975).  This measure has been used in other studies with teachers (Barnabé 

& Burns, 1994; Klusmann et al., 2008).  Previous research has established the job satisfaction scale 
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as being reliable, with a reported Cronbach’s alpha ranging from .77 to .86 (Barnabé & Burns, 

1994; Hennessy & Lent, 2008; Klusmann et al., 2008; Munz, Huelsman, Konold, & McKinney, 

1996; Wiley, 1987).  Wiley (1987) also tested the validity of the subscale by exploring its 

relationships between job involvement and global life satisfaction and found that both were 

positively correlated (r = .54, p < .05 and r = .41, p < .05 respectively).  Furthermore, a study was 

conducted by Munz et al. (1996) where 644 university employees were sampled to investigate the 

measurements of the JDS, this study found the instrument to be reliable with a reported Cronhach’s 

alpha of .77.  Fried (1991) conducted a meta-analysis comparing the relationships of the JDS and 

Job Characteristics Index (JCI) with job satisfaction and performance.  Fried stated, “On the basis 

of the median reliability value of each scale, it can be concluded that reliability estimates of the 

JDS and JCI scales are sufficiently high for research” (p. 691).  Barnabé and Burns (1994) 

concluded that this measure has “utility for the teaching professions” (p. 182).  The current study 

utilized the General Job Satisfaction subscale.  Items on this scale were measured on a seven-point 

scale which ranged from 1 “Strongly Disagree” to 7 “Strongly Agree.”  The reliability of this 

construct with respondents was identified, using Cronbach’s alpha, as .64.  We acknowledge that a 

Cronbach’s alpha of.64 is questionable.  Yet due to reliability evidence presented in previous 

studies, including studies sampling teachers and a meta-analysis of this measure confirming its 

reliability and validity, we proceeded with using the work satisfaction construct.  

The professional commitment construct was developed using the eight-item professional 

commitment scale (Blau, 1985).  The professional commitment scale was designed to measure 

professional commitment, defined as “one’s attitude towards one’s profession or vocation” (Blau, 

1985, p. 278).  Professional commitment was conceptualized as the extent to which individuals 

identify with and value their profession.  Although professional commitment is different than 

attrition or withdrawal intentions, it has been shown to be a predictor of actual turnover, including 

among teachers (Blau, 1985, 1988, 1989; Chapman, 1983; Raju & Srivastava, 1994; Singh & 

Billingsley, 1996).  Professional commitment items were measured on a seven-point scale which 

ranged from 1 “Strongly Disagree” to 7 “Strongly Agree.”  Previous research has established this 

construct to be reliable, with Cronbach’s alpha coefficients ranging from .76 to .92 (Blau, 1988, 

1999; Goulet & Singh, 2002).  The reliability of this construct with respondents in the current study 

was identified, using Cronbach’s alpha, as .84.  

 We analyzed the data using the Statistical Package for Social Sciences (SPSS) version 20. 

Research objective one was demographic in nature, therefore we reported the results as frequencies 

and percentages.  Research objective two, compare teachers’ perceived ability to achieve WLB, 

job satisfaction, and professional commitment by demographic characteristics, was answered using 

means, standard deviations, independent samples t-tests for comparisons between dichotomous 

variables, and one-way analyses of variance (ANOVA) for comparisons between multichotomous 

variables.  Additionally, we performed Pearson-product moment correlations to obtain coefficients 

describing the relationship between WLB, job satisfaction, and professional commitment, as guided 

by research objective three.  Inasmuch as statistical significance can be influenced by sample size, 

we deemed it appropriate to report both effect size and statistical significance for all relationships.  

Because multiple means were compared, we utilized the Bonferonni correction to make the alpha 

level more stringent and account for Type I errors.  We made no attempt to generalize the findings 

beyond the population of teachers in Oregon during the 2013-2014 school year.  

 Gall, Gall, and Borg (2008) identified that, within educational research, inferential statistics 

are commonly used with non-probability samples. We presented our findings using inferential 

statistics. We recommend, in accordance with past research (Harlin, Roberts, Briers, Mowen, & 

Edgar, 2007), readers consider the demographics of participants in this study to make their own 

judgment of generalizability to other populations.     
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Results and Findings 

 

 Research objective one sought to describe the demographic profile of Oregon agriculture 

teachers (see Table 1).  The average teacher was married with children and had a spouse that worked 

outside of the home either part-time or full-time.  The mean age of respondents was 38.28 (SD = 

11.22) with the youngest respondent being 23 and oldest being 65.  The majority of participants 

were married (72%).  Of those married respondents (n = 57), only 14% (n = 8) reported that their 

spouse did not work outside of the home either part-time or full-time.  Respondents reported their 

spouses’ mean work hours outside of the home to be 41.30 (SD = 13.21) hours per week.  Fifty-

one percent of total respondents had children.  Teachers reported, on average, having one child who 

lived at home at the time of this study.  The maximum number of children living at home was 

reported to be four.  The data analysis revealed mid-career stage (6-19 years of teaching experience) 

was the largest category with 44% (n = 33), followed by 36% (n = 27) early-career stage teachers 

and 20% (n = 15) late-career stage teachers.   

 

 Table 1 

 

Demographic Data of Responding Agriculture Teachers 

 

Characteristic f % 

Sex 

 Female 

 Male 

 

Marital status 

 Married 

 Not Married 

 

Children 

 Yes 

 No 

  

Spouse works outside the home 

 Yes 

 No 

 

Years teaching experience 

 Early-career (0 - 5 years) 

 Mid-career (6 - 19 years) 

 Late-career (20 or more years) 

 

35 

44 

 

 

57 

22 

 

 

41 

39 

 

 

49 

8 

 

 

27 

33 

15 

 

44.3 

55.7 

 

 

72.2 

27.8 

 

 

51.2 

48.8 

 

 

86.0 

14.0 

 

 

36.0 

44.0 

20.0 

Note. Spouse works outside the home: only married teachers (n = 57) were included in this 

analysis. 

 

Research objective two sought to describe Oregon agriculture teachers’ perceived WLB 

ability, job satisfaction, and professional commitment by demographic characteristics, which 

included sex, marital status, parental status, and career stage.  Teachers were asked to indicate on 

a five-point Likert scale, their ability to balance work and life roles, and on a seven-point Likert 

scale, their perceived job satisfaction and professional commitment.  Overall, teachers in this study 

perceived slight to moderately high levels of job satisfaction (M = 5.38, SD = 1.09) and professional 

commitment (M = 5.04, SD = 1.12).  However, teachers on average identified only mediocre levels 

of ability to achieve WLB (M = 3.09, SD = .69).  Females reported higher WLB ability (M = 3.12, 
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SD = .70) than males (M = 3.05, SD = .72), but reported lower job satisfaction (M = 5.12, SD = 

1.19) and professional commitment (M = 4.89, SD = 1.07) than males (M = 5.55, SD = .97, M = 

5.12, SD = 1.16) respectively (see Table 2).  However, there were no statistical differences between 

males and females for WLB ability t(77) = .45, p = .66, job satisfaction t(77) = -1.73, p = .09, or 

professional commitment t(77) = -.90, p = .37.  Teachers’ sex was found to have a small effect 

(Cohen, 1988) on job satisfaction (d = .39) and professional commitment (d = .21) and a negligible 

effect on WLB ability (d = .10).  

 

Table 2 

 

Perceived Work-Life Balance (WLB) Ability, Job Satisfaction, and Professional Commitment by 

Sex 

 

 Female 

(n = 35) 

 Male 

(n = 44) 

 

    t 

 

 p 

 Cohen

’s d  M    SD  M    SD    

WLB Ability 3.12 .70  3.05 .72  .45  .66  .10 

            

Job Satisfaction 5.12 1.19  5.55 .97  -1.73  .09  .39 

            

Professional 

Commitment 

4.89 1.07  5.12 1.16  -.90  .37  .21 

Note. WLB Ability scale based on a five-point scale which ranged from 1 = “Very Low” to 5 = 

“Very High.” Job Satisfaction and professional commitment scale based on a seven-point scale 

which ranged from 1 = “Strongly Disagree” to 7 = “Strongly Agree.” 

 

Non-married teachers reported higher WLB ability (M = 3.17, SD = .57), job satisfaction 

(M = 5.58, SD = .98), and professional commitment (M = 5.09, SD = 1.12) than married teachers 

(M = 3.05, SD = .76, M = 5.27, SD = 1.13, M = 4.99, SD = 1.13) respectively (see Table 3). 

However, there were no statistical differences between married and non-married teachers for WLB 

ability t(77) = .66, p = .51, job satisfaction t(77) = 1.10, p = .27, or professional commitment t(77) 

= .37, p = .71.  Marital status was found to have a small effect (Cohen, 1988) on teachers’ job 

satisfaction (d = .29) but a negligible effect on teachers’ WLB ability (d = .18) and professional 

commitment (d = .09).  
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Table 3  

 

Perceived Work-Life Balance (WLB) Ability, Job Satisfaction, and Professional Commitment by 

Marital Status  

 

 Not Married 

(n = 22) 

 Married 

(n = 57) 

 

     t 

 

 p 

 Cohen’s 

d  M    SD  M    SD    

WLB Ability 3.17 .57  3.05 .76  .66  .51  .18 

            

Job Satisfaction 5.58 .98  5.27 1.13  1.10  .27  .29 

            

Professional 

Commitment 

5.09 1.12  4.99 1.13  .37  .71  .09 

Note. WLB Ability scale based on a five-point scale which ranged from 1 = “Very Low” to 5 = 

“Very High.” Job Satisfaction and professional commitment scale based on a seven-point scale 

which ranged from 1 = “Strongly Disagree” to 7 = “Strongly Agree.” 

 

Teachers without children reported higher job satisfaction (M = 5.45, SD = 1.10) and 

professional commitment (M = 5.09, SD = 1.17), than teachers with children (M = 5.27, SD = 1.07, 

M = 4.95, SD = 1.07) respectively (see Table 4).  Teachers with children reported a higher WLB 

ability (M = 3.09, SD = .86) than teachers without children (M = 3.07, SD = .54).  However, there 

were no statistical differences between teachers’ parental status for WLB ability t(77) = -.10, p = 

.92, job satisfaction t(77) = .75, p = .45, or professional commitment t(77) = .56, p = .58.  

Furthermore, parental status was found to have negligible effect sizes for WLB ability (d = .02), 

job satisfaction (d = .17), and professional commitment (d = .13).  

 

Table 4  

 

Perceived Work-Life Balance (WLB) Ability, Job Satisfaction, and Professional Commitment by 

Parental Status  

 

 No Children 

(n = 39) 

 Children 

(n = 41) 

 

  t 

 

 p 

 Cohen’s 

d  M    SD  M    SD    

WLB Ability 3.07 .54  3.09 .86  -.10  .92  .02 

            

Job Satisfaction 5.45 1.10  5.27 1.07  .75  .45  .17 

            

Professional 

Commitment 

5.09 1.17  4.95 1.07  .56  .58  .13 

Note. WLB Ability scale based on a five-point scale which ranged from 1 = “Very Low” to 5 = 

“Very High.” Job Satisfaction and professional commitment scale based on a seven-point scale 

which ranged from 1 = “Strongly Disagree” to 7 = “Strongly Agree.” 

  

Early career teachers reported the highest WLB ability (M = 3.20, SD = .60), while teachers 

in the mid-career stage reported the lowest WLB ability (M = 2.97, SD = .76) (see Table 5).  Late 

career teachers reported the highest job satisfaction (M = 5.71, SD = .99), while early career 

teachers reported the lowest (M = 5.21, SD = 1.26).  Late career teachers also reported the highest 

professional commitment (M = 5.33, SD = 1.16), while mid-career teachers reported the least (M = 
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4.83, SD = 1.09).  However, there were no statistical differences across the three career stages for 

WLB ability (p = .43), job satisfaction (p = .34), and professional commitment (p = .38). 

Furthermore, career stage was found to have small effect on WLB ability (η = .15), job satisfaction 

(η = .17) and professional commitment (η = .16).   

 

Table 5  

 

Perceived Work-Life Balance (WLB) Ability, Job Satisfaction, and Professional Commitment by 

Career Stage 

 

 Early Career 

(n = 27) 

 Mid-Career 

(n = 33) 

 Late Career 

(n = 15) 

   F 

 

p 

 

Eta 

(η) 

effect 

size 
 

M     SD  M     SD  M    SD   

WLB Ability 3.20 .60  2.97 .76  3.16 .68 .85  .43  .15 

              

Job Satisfaction 5.21 1.26  5.28 1.08  5.71 .99 1.09  .34  .17 

              

Professional 

Commitment 
5.04 1.12  4.83 1.09  5.33 1.16 .98  .38  .16 

Note. WLB Ability scale based on a five-point scale which ranged from 1 = “Very Low” to 5 = 

“Very High.” Job Satisfaction and Professional commitment scale based on a seven-point scale 

which ranged from 1 = “Strongly Disagree” to 7 = “Strongly Agree.” 

 

Research objective four sought to describe the relationships between work-life balance 

(WLB) ability, perceived job satisfaction, and professional commitment among Oregon agriculture 

teachers.  A Pearson product-moment correlation was conducted to describe the relationships (see 

Table 6).  A large, positive relationship (Cohen, 1988) existed between job satisfaction and 

professional commitment (r = .71, p < .05).  Positive, small relationships existed between WLB 

ability and job satisfaction (r = .27, p < .05) and WLB ability and professional commitment (r = 

.26, p < .05).   

 

Table 6 

 

Pearson Product-Moment Correlations (r) Between Overall WLB Ability, Job Satisfaction, and 

Professional commitment (n = 80) 

 

Characteristic 1 2 3 

1. WLB Ability 

2. Job Satisfaction 

3. Professional commitment 

-- .27* 

-- 

 

.26* 

.71* 

-- 

Note. WLB = Work-life Balance. 

*p < .05  

 

Conclusions, Implications, and Recommendations 

 

 As a result of this study of Oregon agriculture teachers during the 2013-2014 school year, 

important descriptive results and characteristics have been provided regarding this population.  

Although the results of this study are not generalizable beyond this population of teachers, the 

descriptive results of this study might be informative beyond Oregon.  In our study, female teachers 
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consisted of nearly half of the respondents.  This is indicative of the increasing number of female 

teachers nationwide entering the profession.  Participants reported their spouses worked outside the 

home an average of 41 hours per week, slightly more than a full work week.  This finding is 

consistent with current societal trends indicating that the percentage of dual earner couples has been 

on the rise for decades (Galinsky et al., 2008).  According to the conservation of resources (COR) 

theory, workers experience inter-role conflict as resources, such as time, are lost because of 

juggling multiple roles (Grandey & Cropanzano, 1999).  The higher the inter-role conflict, the less 

satisfied workers become in both work and life roles.  However, participants in this study did not 

indicate low job satisfaction.  Perhaps, this is due to positive spillover characteristics that offset the 

amount of conflict through enhancement (Barnett, 1998; Grzywacz & Marks, 2000; Kabanoff, 

1980; Marks, 1977).  We explored sex, marital status, parental status, and career stage and found 

only little effect on WLB, job satisfaction, and professional commitment.  Perhaps, other 

demographic characteristics have a greater effect.  We recommend more research to explore other 

demographic characteristics in relation to work-life balance, job satisfaction, and professional 

commitment. Furthermore, as the numbers of female agriculture teachers increase in conjunction 

with the number of dual earner families, the profession should seek to be proactive in studying 

work-life balance in both men and women.  

 Teachers in this study identified only moderate levels of WLB ability.  This finding is 

consistent with other studies that indicate teachers do struggle to balance multiple life roles (Foster, 

2001; Lawver, 2007; Murray et al., 2011).  However, Crutchfield et al. (2013) found in their study 

that agriculture teachers perceived high ability to balance.  Furthermore, the ability to achieve WLB 

was significantly and positively correlated with job satisfaction and professional commitment.  This 

finding suggests that perhaps teachers are more satisfied and committed to their jobs as WLB ability 

increases.  Or, is the ability to balance multiple life roles a disposition in which those who are 

highly committed to their work are also highly committed to their non-work roles, and therefore 

maintain balance?  The findings of this study regarding the positive relationship between WLB 

ability and job satisfaction are consistent with findings from Chaney (2007) who found a positive 

relationship between agriculture teachers’ work-life balance and retention.  However, Crutchfield 

et al. (2013) found negligible relationships between these two variables.  Gutek et al. (1991) and 

Barnett (1998) suggested that satisfaction is a result of retaining limited resources, such as time, 

despite juggling between work and other life roles.  Accordingly, our results indicate that teachers 

are only moderately able to manage different life roles in order to maintain those limited resources.  

We recommend research to identify how teachers utilize resources in order to maintain balance in 

their life.  This research can lead to recommendations for professional development opportunities 

in training teachers how to better utilize limited resources to improve work-life balance and 

enhance job satisfaction. 

Furthermore, developing teachers’ abilities to manage various conditions within each life 

role might be useful.  Inservice training opportunities that focus on developing skills in managing 

multiple life roles should be explored for their impact on teachers’ professional commitment.  

However, who should be responsible for delivering inservice about work-life balance and coping 

strategies to teachers?  Are teacher educators or state and national teacher organizations in the best 

position to do so?  What types of professional development experiences and materials would be 

required?  These questions should be addressed by the profession if effective and efficient 

professional development is to be delivered in this area.   

 Overall, teachers in this study perceived moderately high levels of job satisfaction.  This is 

consistent with previous research findings that agriculture teachers are generally satisfied with their 

jobs (Bennett et al., 2002; Cano & Miller, 1992; Castillo et al., 1999; Chenevey et al., 2008; Grady 

& Burnett, 1985; Kitchel et al., 2012; Ritz et al., 2013; Walker et al., 2004).  We found job 

satisfaction was significantly correlated with professional commitment.  Therefore, maintaining 

teacher satisfaction should be an important goal in teacher retention. However, studies seem to 

suggest that turnover still occurs among agriculture teachers, despite being satisfied with their jobs 
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(Chaney, 2007; Walker et al., 2004).  Perhaps agriculture teachers are satisfied and committed to 

their jobs but when change occurs, either expected or unexpected, in another life role, it forces them 

to make changes to other life roles, including their work role. This is alluded to in other research 

studies in which personal and family factors such as relocation and rearing children are primary 

reasons for leaving teaching (Ingersoll, 2000).  According to the role-strain hypothesis, events in 

one domain can create demands that are incompatible in other domains, thereby creating strain and 

conflict (Greenhaus & Beutell, 1985).  According to COR theory, when strain and conflict occur, 

individuals must adapt in order to retain limited resources.  Perhaps the only adaptation option 

available to teachers, despite being fully satisfied with their jobs, is to withdraw from their current 

work role.  More research exploring changes in one’s work and non-work life in relation to work-

life balance, satisfaction, and retention might be useful.  Furthermore, offering more flexible 

options in the workplace may give agriculture teachers more resources to be able to adapt to life 

changes.   

  In this study, demographic variables had no influence on job satisfaction, work-life 

balance ability, and professional commitment. Male and female teachers in Oregon can be 

perceived as equal in terms of those variables, and the notion that females struggle the most with 

work life balance may not be accurate.  Perhaps, as Murray et al., (2011) described, the difference 

may lie in the nature of role responsibilities creating more stress on women who still hold to the 

traditional gender roles of being primarily responsible for rearing children.  Furthermore, our 

findings suggest that early career teachers do not differ from other teachers in terms of job 

satisfaction, professional commitment, and work-life balance.  Yet, other studies indicate teacher 

attrition is highest during the first five years of teaching (Ingersoll, 2003).  It is possible that attrition 

during this early career phase is due to major life events, such as starting a family, therefore creating 

an inter-role conflict between work and family in which new family demands are incompatible with 

work demands (Greenhaus & Beutell, 1985).  According to the COR theory, our findings would 

suggest that resources are acquired and lost in all career stages and across different demographic 

characteristics of teachers.  However, the COR theory also suggests that early career teachers have 

not accumulated large amounts of resources, such as parental status or tenure, and therefore should 

have more flexibility in their choice to withdraw from teaching (Grandey & Cropanzano, 1999).  

Further research is recommended to examine how life and work resources (energies, conditions, 

and personal characteristics) impact a teacher’s decision to leave or remain in the profession.    

While a handful of studies regarding work-life balance have been conducted in southern 

states, we attempted to study teachers in a western state.  Although this study included a census of 

agriculture teachers in Oregon, it was a relatively small sample when compared to the entire nation, 

and is not generalizable beyond the scope of the population of agriculture teachers in Oregon.  

Therefore, similar studies should be conducted in other states in order to increase the 

generalizability of the findings in this study.  Although this study has contributed by providing 

insights into the relationships between demographic characteristics and work-life balance, job 

satisfaction, and professional commitment, still more studies are needed.    
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How Cognitive Style and Problem Complexity Affect 

Preservice Agricultural Education Teachers’ Abilities 

to Solve Problems in Agricultural Mechanics 

J. Joey Blackburn1, J. Shane Robinson2, and Alexa J. Lamm3  

Abstract 

The purpose of this experimental study was to determine the effects of cognitive style and problem 

complexity on Oklahoma State University preservice agriculture teachers’ (N = 56) ability to 

solve problems in small gasoline engines.  Time to solution was operationalized as problem 

solving ability. Kirton’s Adaption-Innovation Inventory was administered to determine cognitive 

style as more adaptive or more innovative.  Preservice teachers were assigned randomly, by 

cognitive style, to solve either a simple or complex problem in a small gasoline engine.  The 

simple problem was related to the electrical system of the engine – specifically, a closed spark 

plug gap.  The complex problem was related to the fuel/air delivery system; specifically, debris 

was placed into the main jet of the carburetor.  To determine content knowledge, students were 

administered a 30-item, researcher developed criterion-referenced test. The findings of this study 

indicated that no statistically significant differences existed in content knowledge based on 

cognitive style.  All students were able to solve their problem successfully; however, regarding 

time to solution, a statistically significant interaction effect existed between cognitive style and 

problem complexity.  A simple main effects test revealed a statistically significant difference 

between the more innovative students based on problem complexity. 

Keywords: problem solving; cognitive style; problem complexity; agricultural mechanics; 

preservice agricultural education teachers 

Employees are faced continually with the need to solve real-world problems that arise at 

the workplace (Collis, Waring, & Nicholson, 2004; Coplin, 2003).  However, employers have 

deemed employees inefficient at solving problems (Candy & Crebert, 1991; Evers, Rush, & 

Bedrow, 1998; Robinson, Garton, & Terry, Jr., 2007).  The reasons employees struggle to solve 

problems efficiently and effectively while at work could be because they were never required to 

do so in their college coursework (Sproull, 2001). 

Chi and Glaser (1985) defined problem solving as “a situation in which you are trying to 

reach some goal, and must find a means for getting there” (p. 229).  Problems that people 

encounter range from simple to complex and also vary in structure (Chi & Glaser, 1985; 

Jonassen, 2000).  Complexity is a function of the number of issues or variables involved with a 

problem, not necessarily how difficult the problem is to solve (Jonassen, 2000).  Well-structured 

problems are found often in school settings where the problem solvers are provided a well-

defined initial state, and the goal and operational constraints are known.  Ill-structured problems, 
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however, are encountered in everyday life and may require individuals to utilize knowledge of 

several content domains to identify the initial state, and they may have more than one potential 

solution (Jonassen, 1997; 2000). 

One area of problem solving that has been researched heavily centers around various 

forms of knowledge individuals possess.  Specifically, Nickerson (1994) discussed how 

unrealistic it is to expect individuals to think critically or solve problems without knowledge of 

the problem domain.  The knowledge problem solvers bring to the situation is crucial for the 

development of problem space (Newell & Simon, 1972).  Problem space, or mental model, is 

comprised of the problem context and the resources, solutions, and processes employed to solve 

the problem (Newell & Simon, 1972).  “Problem solving is generally regarded as the most 

important cognitive activity in everyday and professional contexts” (Jonassen, 2000, p. 63).  Not 

only is it a key skill necessary for employability (Robinson & Garton, 2008), it is also “the most 

important learning outcome for life” (Jonassen, 2000, p. 63).  Kirton (2003) stated that problem 

solving is essential to the survival and existence of the entire human race and that each person has 

an instinctive ability to solve problems in various contexts.  However, this instinctive ability 

needs to be fostered. 

Fortunately, problem-solving skills can be taught and learned (Sproull, 2001), so long as 

educators are willing to consider new pedagogies.  Fuhrmann and Grasha (1983) noted that it is 

important for educators to adjust their pedagogies to meet the needs of their students and society. 

Jonassen (2000) stated that, generally, educators do not teach problem solving approaches in the 

learning environment, in part because they lack a thorough understanding for how to do so 

effectively.  Problem solving strategies require the use of higher-order levels of cognitive 

thinking (Ulmer & Torres, 2007), which is, at times, uncomfortable for both students and faculty 

(Snyder & Snyder, 2008).  To ease the level of discomfort and encourage higher-order thinking 

among students, teachers must be cognizant of the various cognitive styles that students use to 

solve problems (Lamm et al., 2011). 

The literature abounds with research that seeks to shed light on how students learn best.  

Cognitive style, learning style, thinking style, problem solving style, and intellectual style are all 

terms used to describe how learners prefer to receive information (Kirton, 2003: Schunk, 2008; 

Sternberg & Grigorenko, 1997; Zhang & Sternberg, 2005).  Although researchers have defined 

these terms differently, one characteristic of all cognitive styles is they are relatively stable 

characteristics developed early in life (Kirton, 2003; Rouse & Rouse, 1982).  This stability is 

important because cognitive styles are thought to influence how people solve problems; however, 

cognitive styles are not an indicator of ability or intelligence (Kirton, 2003; Schunk, 2008; 

Sternberg & Grigorenko, 2005). 

Although, historically the problem solving method has been a staple in agricultural 

education (Andreassen, 2004; Boone, 1990; Boone & Newcomb, 1990; Parr & Edwards, 2004), 

its success rests solely on the teachers who employ it.  Parr and Edwards (2004) stated, “the 

pedagogical success of problem-solving rests upon agriculture teachers who are prepared to 

effectively use the method as they teach students and facilitate their learning” (p. 113).  

Therefore, because problem solving has the ability to transform and increase students’ learning 

significantly (Boone, 1990), additional efforts should be made to prepare preservice and in-

service teachers on how to instruct future and current students effectively while using the method 

(Boone, 1990; Parr & Edwards, 2004).  Shoulders and Myers (2012) recommended that 

additional experimental research is needed that focuses on how teachers’ use of problem solving 

strategies affects student performance and learning in classroom and laboratory settings.  

Teachers can help students solve problems by understanding how their students’ cognitive style 

influences the problem solving process (Kirton, 2003).  To do this effectively, teachers need to be 

aware of their own cognitive style and how it impacts interactions with students.  Therefore, what 

effect does cognitive style have on preservice agricultural education teachers’ ability to solve 

real-world problems in laboratory settings?  This research question relates to Research Priority 
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Area 4: Meaningful, Engaged Learning in All Environments (Doerfert, 2011).  Specifically, this 

research addresses key outcome number one, which states the need to “Deepen our understanding 

of effective teaching and learning processes in all agricultural education environments” (Doerfert, 

2011, p. 9). 

 

Theoretical Framework 

 

“Increasing student awareness of their own problem solving style and how that style 

complements/challenges the problem solving styles of others can also be used as a tool in the 

classroom to enhance student awareness of their own cognitive tendencies” (Lamm et al., 2012, p. 

28).  One means for assessing problem solving on an individual basis is Kirton’s (2003) 

Adaption-Innovation (A-I) Theory.  Kirton’s (2003) A-I Theory examines problem solving on the 

individual level claiming that problem solving ability is influenced by both learned levels of 

problem solving and a potential capacity to solve problems (Kirton, 1976).  A-I Theory is strictly 

concerned with the influence of cognitive style on problem solving and how individuals prefer to 

solve problems (Kirton, 2003).  Cognitive style variations result in creative problem solving 

differences when individuals are compared.  Therefore, when solving problems, existing 

cognitive style variations will influence the management of problem solving situations, including 

the ability and agility to solve the problem easily and quickly (Kirton, 2003).  

Based in A-I Theory, research has shown individual problem solving styles fall on a 

continuum ranging between adaption and innovation (Kirton, 2003).  As such, the scale is 

continuous and emphasizes that an individual’s problem solving style may be anywhere between 

the two.  In this way, an individual is neither a complete adaptor nor a complete innovator 

(Kirton, 2003).  According to A-I Theory, individuals on the adaptive end of the continuum prefer 

more structure when solving problems.  They will suggest technically efficient solutions and seek 

to develop better ways of doing things within a system that exists already.  Individuals with a 

more innovative style appreciate less structure when working through the problem solving 

process (Kirton, 2003).  They are more novel in their approach and seek to develop new solutions 

that may exist within or outside the existing paradigm (Kirton, 2003).  The more innovative will 

create multiple solutions (some effective and others implausible) and, therefore, are more likely 

to require realignment of objectives, plans, or strategies as they work to solve problems (Foxall, 

1986; Kirton, 1999).  In contrast, the more adaptive are efficient at completing simple problems 

quickly because they think within the existing system and aim for efficiency (Kirton, 1999; 

2003).  However, when the more adaptive are faced with a complex problem, they may take 

longer to solve it, as they are less likely to think of solutions outside of what they know to be true 

already (Kirton, 2003).  The more innovative, on the other hand, will wrestle with simple 

problems as they strive to identify multiple solutions and may have difficulty choosing which 

route to take.  However, the more innovative will be more agile when faced with complex, larger 

scale problems, as they are willing to work outside of the existing structure to identify a solution 

that may end up being more successful in the long run (Kirton, 2003). 
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Purpose and Objectives 

 

The purpose of this study was to assess the effects of cognitive style and problem 

complexity on the problem solving ability of preservice agricultural education teachers enrolled 

in a small gasoline engines course at Oklahoma State University.  The following research 

questions guided the study: 

1. What are the personal characteristics of preservice teachers enrolled in the small gasoline 

engines course at Oklahoma State University? 

2. What differences exist in content knowledge based on cognitive style and assignment to 

problem complexity group? 

3. What effect does cognitive style have on the amount of time required to solve problems 

correctly? 

4. What effect does problem complexity have on the amount of time required to solve 

problems correctly? 

5. What interactions exits between cognitive style and problem complexity on the amount of 

time required to solve problems correctly? 

The following null hypotheses guided the statistical analyses of the study: 

H01: There is no statistically significant difference in content knowledge due to cognitive style. 

H02: There is no statistically significant difference in the time required to solve problems 

correctly based on cognitive style. 

H03: There is no statistically significant difference in the time required to solve problems 

correctly based on problem complexity. 

H04: There is no statistically significant difference in the time required to solve problems due to 

the interaction of cognitive styles and problem complexity. 

 

Methods and Procedures 

 

This study employed a Completely Randomized Factorial 2x2 (CRF-22) design (Kirk, 

1995).  CRF designs allow researchers to test the effects of multiple independent variables on a 

dependent variable (Ary, Jacobs, & Razavieh, 2002).  Specifically, the independent variables of 

interest for this study were preservice teachers’ cognitive style and the complexity of the problem 

assigned, randomly, to each participant.  The dependent variable of interest was the amount of 

time required for preservice teachers to solve their assigned problem. 

The population of this study was all preservice agricultural education majors (N = 56) 

enrolled in the one credit-hour small gasoline engines course at Oklahoma State University 

during the 2012–2013 academic year.  Thirty-three of the preservice teachers completed the 

course during the fall semester of 2012, and 23 completed the course during the spring semester 

of 2013.  Once IRB approval was granted, participants were administered Kirton’s (2003) 

Adaption-Innovation Inventory (KAI) on the first day of the four-week course.  On the last day of 

the course, they were administered a 30-item researcher developed criterion-referenced test and 

assigned randomly, by cognitive style, either a simple or complex engine problem to solve (see 

Figure 1).  Funke (1991) defined problem complexity as the “number of variables, issues, and 

type of functional relationship” (p. 186).  Using this definition, the simple small gasoline engine 

problem was a closed spark plug gap, and the complex problem was debris placed in the main jet 

of the carburetor.  A representative of Magneto Power, a distributor of Briggs & Stratton® 

engines, confirmed that the carburetor problem was more complex than the spark plug problem 

(C. Francis, personal communication, September 24, 2012).  

Due to IRB restrictions, and the fact that the engines provided by Briggs & Stratton® 

were missing gasoline tanks, the participants were not allowed to attempt starting procedures.  
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Instead, each participant was provided a written scenario that described the symptoms their 

assigned engine would exhibit if they had attempted to employ starting procedures.  The 

researcher was present during the problem solving activity to designate a common start time.  

When the participants identified the problem with the engine, they were instructed to write the 

clock time in the designated space on the written scenario page.   

  Problem Complexity 
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Treatment Group A 

n = 15 
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n = 12 

More Innovative 
Treatment Group C 

n = 12 

Treatment Group D 

n = 17 

Figure 1. Random Assignment into a CRF 2x2 design. 

The KAI was administered to determine cognitive style as either more adaptive or more 

innovative.  The KAI is comprised of 32-items designed to measure individuals’ preferred style 

for solving problems.  Scores on the KAI range from 32 to 160, with a theoretical mean of 96.  

Individuals who score below the mean are considered more adaptive and those who score 96 or 

higher are considered more innovative (Kirton, 2003).  The KAI was created for use with working 

adults, but it has been employed in numerous additional contexts, including education (Kirton, 

2003).  Multiple studies have been completed that established the reliability of the KAI.  Kirton 

(2003) reported reliability coefficients ranging from 0.74 to 0.86 for populations of teenagers and 

0.84 to 0.91 for adults.  Post-hoc reliability analysis yielded a reliability coefficient of 0.79, 

indicating the instrument was reliable for the population of this study. 

The researchers created a 30-item criterion-referenced test to determine the level of 

content knowledge of the students involved in this study.  Test items were based on the 

curriculum in the small engines course at Oklahoma State University as well as information 

available from the Briggs & Stratton® PowerPortal website.  Because the engines used were 

Briggs & Stratton® brand, it was important to retrieve information from their website to include 

on the test.  The test was evaluated for face and content validity by a panel of experts that 

consisted of three faculty members in agricultural education and one faculty member in 

agricultural engineering.  The agricultural engineering faculty member was in his 18th year as 

instructor of record for the small engines course.  The panel of experts reviewed the instrument 

for ease of reading, content, semantics, and general construction.  Recommended changes were 

made to the instrument to enhance clarity and readability prior to administration. 

Reliability of criterion-referenced tests is achieved by following the eight factors 

recommended by Wiersma and Jurs (1990).  These eight factors, as well as the researchers’ 

attempt to address each one, are listed in Table 1. 
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Table 1 

Examples of how the Eight Factors, Identified by Wiersma and Jurs (1990), Necessary for 

Establishing Reliability of Criterion-referenced Tests, were Addressed 

Factor  How Factors were Addressed 

   

1. Homogeneous items   Test items were of the same font size and style to ensure 

consistency. 

2. Discriminating items   Items of varying difficulty were included. 

3. Quantity of items   The test included 30 multiple-choice items. 

4. High quality test   Attention was paid to the formatting of the test, as 

verified by the panel of experts.  

5. Clear directions  Directions were printed at the top of the tests provided to 

students and read aloud prior to the beginning of the 

problem solving activities. 

6. Controlled environment  Test administration occurred in the participants’ normal 

classroom setting.  

7. Participant motivation  The course instructor informed students that he was 

opting to use the test as a part of the course grade.  

8. Scorer directions  An answer key was developed to ensure the questions 

were assessed accurately.  

    

Debate in the literature exists as to whether reliability coefficients are appropriate for 

criterion-referenced tests.  Some researchers insist that since criterion-referenced tests compare 

individuals to specified criteria, reliability estimates, such as internal consistency, are 

inappropriate (Popham & Husek, 1969).  However, Kane (1986) argued that internal reliability 

coefficients above 0.50 would reflect aggregated mean scores accurately.  Due to this debate in 

the literature, the researchers elected to employ the Kuder-Richardson (KR-20) formula to 

calculate a reliability coefficient.  A reliability coefficient of 0.69 was recognized; therefore, the 

test was deemed reliable. 

A two-way independent analysis of variance (ANOVA) was employed to determine the 

main and interaction effects of the independent variables (Field, 2009).  To determine statistical 

significance, an a priori alpha level was set at 0.05.  Effect size, using partial eta squared (ηp
2), 

was calculated to determine practical significance, which is a statistic used to inform the 

researcher whether or not the treatment effect is “large enough to be useful in the real-world” 

(Kirk, 1995, p. 64).  ηp
2 was interpreted via the guidelines of Cohen (1988): (a) 0.0099 is a small 

effect size, (b) 0.0826 is a medium effect size, and (c) 0.20 is a large effect size.  Simple main 

effects tests were employed to understand the interaction effect of the independent variables 

better (Kirk, 1995).  Cohen’s d statistic was calculated to establish the practical significance of 

the simple main effects test.  Cohen’s d was interpreted through the following guidelines: (a) 0.20 

is a small effect size, (b) 0.50 is a medium effect size, and (c) 0.80 is a large effect size (Kirk, 

1995). 

 

Findings 

 

Research question one asked about the personal characteristics, such as sex, age, 

academic classification, and cognitive style of students enrolled in the small gasoline engines 

course at Oklahoma State University (see Table 2).  Regarding the sex of the students, 30 (53.6%) 

were male, and 26 (46.4%) were female (see Table 2).  Six (10.7%) students were 19 years of 

age, 17 (30.4%) indicated they were 20 years old, 17 (30.4%) were 21 years of age, eight (14.3%) 
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were 22 years old, and five (7.2%) indicated they were 23 years of age or older.  In all, one 

(1.8%) student was a freshman, eight (14.3%) were sophomores, 28 (50.0%) were juniors, 14 

(25.0) were seniors, and two (3.6%) students indicated they were graduate students.  Forty-six 

(82.1%) of the students indicated they were Caucasian, and six (10.7%) self-reported Native 

American as their ethnicity.  In all, 49 (87.5%) of the students indicated they participated in 

school-based agricultural education when they were in high school.  Additionally, 21 (37.1%) 

students indicated that they had completed one course focused in agricultural mechanics while in 

high school.  Six (10.7%) students completed two agricultural mechanics courses, seven (12.5%) 

students completed three courses focused in agricultural mechanics, one (1.8%) student 

completed four agricultural mechanics courses, and six (10.7%) students indicated they 

completed more than four courses in agricultural mechanics. 

 

Table 2     

Selected Personal and Educational Characteristics of Students Enrolled in a Small Gasoline 

Engines Course at Oklahoma State University (N = 56) 

Variable  f  % 

Sex 
 

   

Male  30  53.57 

Female  26  46.43 

Age     

19  6  10.71 

20  17  30.35 

21  17  30.35 

22  8  14.28 

23 or Older  5  8.92 

Academic Classification  
 

 
 

Freshman   1  1.78 

Sophomore   8  14.28 

Junior   28  50.00 

Senior   14  25.00 

Graduate Student  2  3.57 

Ethnicity  
 

 
 

Caucasian  46  82.14 

Native American  6  10.71 

Participated in School-Based Agricultural Education     

Yes  49  87.50 

No  5  8.92 

No Response  2  3.57 

Number of School-Based Agricultural Mechanics Courses 

Completed 

    

1 Course  21  37.50 

2 Courses  6  10.71 

3 Courses  7  12.50 

4 Courses  1  1.78 

More than 4 Courses  6  10.71 
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Table 3 lists the cognitive styles of the students, as measured by the KAI.  In all, 27 

(48.2%) students were classified as more adaptive, and 29 (51.8%) students were classified as 

more innovative (see Table 3). 

 

Table 3 

     

Cognitive Styles of Students enrolled in a Small Gasoline Engines Course at Oklahoma State 

University (N = 56) 

Item f % 

More Adaptive  27 48.21 

More Innovative  29 51.78 

Note. KAI score range 32 to 95 = more adaptive; 96 to 160 = more innovative 

Prior to the problem solving portion of the study, students were administered a 30-item 

criterion referenced test to determine their overall knowledge of small gasoline engines.  Table 4 

lists the content knowledge scores by cognitive style and problem complexity.  The overall mean 

test score was 16.55 (55.17%) out of 30.  Out of a possible score of 30, the overall mean test 

score for the more adaptive students was 16.19 (53.97%).  The more innovative students had a 

mean test score of 16.90 (56.33%) (see Table 4). 

 

Table 4 

Mean Content Knowledge Test Scores by Cognitive Style and Problem Complexity (n = 56) 

Cognitive Style Problem Complexity M % SD n 

More Adaptive Simple 16.07 53.57 3.88 15 

 Complex 16.33 54.43 6.05 12 

 Total 16.19 53.97 4.86 27 

More Innovative Simple 17.67 58.90 3.34 12 

 Complex 16.35 54.50 4.00 17 

 Total 16.90 56.33 3.74 29 

Total Simple 16.78 55.93 3.67 27 

 Complex 16.34 54.47 4.85 29 

 Total 16.55 55.17 4.29 56 

A two-way independent ANOVA was utilized to determine if statistically significant 

differences existed between the students based on cognitive style and assignment to problem 

complexity group.  Prior to employing the ANOVA, Levene’s test for equality of error variances 

was calculated to ensure error variances were equal (Field, 2009).  Levene’s test was determined 

not to be statistically significant (p = .10); therefore, equality of error variances was assumed. 

The ANOVA yielded a F(1, 52) = 0.45, p = 0.506 for the interaction effect of cognitive 

style and problem complexity (see Table 5).  Due to a lack of significance in the interaction 

effect, an analysis of the main effects was necessary (Kirk, 1995).  Regarding the main effect of 

cognitive style, the ANOVA yielded a F(1, 52) = 0.47, p = 0.50.  The main effect of problem 

complexity yielded a F(1, 52) = 0.20, p = 0.659 (see Table 5).  As such, the researchers failed to 

reject the first null hypothesis. 
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Table 5 

Analysis of Variance Summary Table for the Effect of Problem Complexity and Students’ 

Cognitive Style on Content Knowledge 

Source  SS  df  MS  F  p  ηp
2 

             

Cognitive Style  8.98  1  8.98  0.47  0.50  0.01 

Problem Complexity  3.75  1  3.75  0.20  0.66  0.00 

Cognitive Style * 

Problem Complexity 

 
8.55  1  8.55  0.45  0.51  0.01 

Error  992.15  52  19.08       

Total  
16357.00  56         

Regarding time to solution, the overall mean time to solution for students assigned to the 

simple problem was 21.44 (SD = 18.64) minutes (see Table 6).  The mean time to solution for 

those students assigned to the complex problem was 39.34 (SD = 14.13) minutes.  The more 

adaptive students assigned to the simple problem required an average of 27.13 (SD = 20.90) 

minutes.  The more adaptive students assigned to the complex problem had a mean time to 

solution of 23.25 (SD = 15.27) minutes.  The more innovative students assigned to the simple 

problem required an average of 14.33 (SD = 12.87) minutes. The more innovative students 

assigned to the complex problem had a mean time to solution of 33.65 (SD = 11.89) minutes (see 

Table 6). 

 

Prior to employing a two-way ANOVA, Levene’s test of equality of error variances was 

employed.  The Levene’s test was determined not to be statistically significant (p = 0.24); 

therefore, equal error variances were assumed.  The ANOVA yielded a F(1, 52) = 7.50, p = 0.01, 

and power = 0.77 for the interaction effect of cognitive style and problem complexity (see Table 

7).  As such, the researchers rejected the fourth null hypothesis.  The partial η2 for the interaction 

effect was 0.13, indicating a practical effect between medium and large. 

 

 

 

Table 6 

Mean Time to Solution for Treatment Conditions Cognitive Style and Problem Complexity (n = 56) 

Cognitive Style Problem Complexity M SD n 

     

More Adaptive Simple 27.13 20.90 15 

 Complex 23.25 15.27 12 

 Total 25.41 18.37 27 

More Innovative Simple 14.33 12.87 12 

 Complex 33.65 11.89 17 

 Total 25.66 15.48 29 

Total Simple 21.44 18.64 27 

 Complex 29.34 14.13 29 

 Total 25.54 16.78 56 

     



Blackburn, Robinson, and Lamm      How Cognitive Style…  

 
Journal of Agricultural Education 142 Volume 55, Issue 4, 2014 

Table 7 

Analysis of Variance Summary Table for the Effect of Cognitive Style and Problem Complexity on Time 

to Solution 

Source SS  df  MS  F  p  ηp
2 

Cognitive Style 19.76  1  19.76  0.08  0.78  0.00 

Problem Complexity 814.96  1  814.96  3.32  0.07  0.06 

Cognitive Style * 

Problem Complexity 
1841.83  1  1841.83  7.50  0.01  0.13 

Error 12762.53  52  245.43       

Total 52004.00  56         

A test of simple main effects was necessary due to the statistically significant interaction 

effect of cognitive style and problem complexity.  Simple main effects tests are employed to 

understand statistically significant interaction effects better (Kirk, 1995).  Table 8 depicts the 

results of the simple main effects test.  A statistically significant difference (p = 0.00) in time to 

solution was found for the more innovative students.  Cohen’s d statistic was 1.56, indicating a 

rather large practical effect between the more innovative students assigned the simple problem 

and those who were assigned the complex problem (see Table 8). 

 

Table 8 

Simple Main Effects Test for Cognitive Style 

Cognitive 

Style 

 
SS  df  MS  F  p  d 

More 

Adaptive 
Contrast 100.54  1  100.54  0.41  0.525  0.21 

Error 12762.53  52  245.43       

More 

Innovative 
Contrast 2624.00  1  2624.0  10.69  0.00  1.56 

 
Error 2983.04  54  55.24       

Conclusions 

 

Statistically significant differences in content knowledge did not exist between the 

students based on cognitive style or assigned problem complexity group.  Pate and Miller (2011) 

stated that content knowledge should not differ significantly if curriculum and instruction does 

not vary.  This conclusion is also congruent with KAI theory and other literature that cognitive 

style is not an indicator of cognitive capacity (Kirton, 2003; Sternberg & Grigorenko, 2005).  

However, this is not consistent with Dyer and Osborne (1996) who reported differences in student 

achievement attributed to learning styles as measured by the Group Embedded Figures Test 

(GEFT).  Alarmingly, no group of preservice teachers achieved an average score that would be 

considered passing in most school scenarios.  The literature proclaims that knowledge is a 

prerequisite for problem solving, and that it is essential in the formation of problem space 

(Newell & Simon, 1972).  Perhaps content knowledge is not a true prerequisite for 

troubleshooting small gasoline engines.  It is possible that students gained knowledge associated 

with performing the troubleshooting task, but did not receive enough content understanding to 

answer questions about faulty engine systems.   
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All students were able to identify the fault of their assigned engine within the bounds of 

their two-hour small gasoline engines laboratory course.  This finding supports KAI theory that 

all people can solve problems regardless of cognitive style (Kirton, 2003).  The typical student 

required just over 25 minutes to identify their assigned problem, regardless of its complexity.  

The more innovative students assigned the simple problem were the most efficient problem 

solvers and the more innovative students assigned the complex problem were the least efficient 

problem solvers.  A statistically significant interaction effect was detected between cognitive 

style and problem complexity; therefore, the researchers rejected the fourth null hypothesis.  This 

conclusion conflicts with Kirton (2003) who stated that those who are more innovative in nature 

tend to struggle to solve simple problems because they generate several possible solutions 

resulting in issues determining the correct path to take to solve the problem.   

A simple main effects test revealed a statistically significant difference in time to solution 

between the more innovative students based on problem complexity.  Students who were more 

innovative in nature were able to solve simple small gasoline engines problems better than those 

confronted with more complex problems.  The simple main effects test did not indicate a 

statistically significant difference in time to solution among the more adaptive students; however, 

the more adaptive students assigned the complex problem were able to solve the complex 

problem nearly four minutes quicker than those who were assigned the simple problem.  This 

conclusion contradicts Kirton’s (2003) assertion that one cognitive style is superior in terms of 

problem solving performance.  It appears that when time was operationalized as a measure of 

successful problem solving performance (Jonassen, 2000), the more adaptive were more 

consistent than the more innovative who excelled at solving simple problems but struggled to 

solve complex problems. 

 

Recommendations for Practice 

 

The results of this study indicated a difference in the ability of the more innovative to 

solve a simple versus complex problem related to small gasoline engines.  As such, those who are 

more innovative in nature should recognize this phenomenon and take extra measures to find 

success when solving more complex problems.  This is especially important due to the fact that 

problem solving has been identified consistently as a desired skill for entry-level employment in 

the agricultural industry (Alston, Cromartie, Wakefield, & English, 2009; Graham, 2001; 

Robinson, 2009; Robinson & Garton, 2008; Robinson et al., 2007).  Instructors of small gasoline 

engines should consider cognitive style as an important variable if they require students to 

troubleshoot engines as a part of the course.  This study shows that the more innovative struggle 

to solve complex problems; therefore, instructors should spend time teaching students how to 

work through problem space to solve problems accurately and efficiently (Newell & Simon, 

1972; Sproull, 2001).  Perhaps instructors can pair up innovative students with adaptive students 

to increase their ability to solve problems by teaching them not only the technical skills but also 

the value of teamwork and interpersonal relationships in the workplace. 

The preservice teachers who were the research subjects for this study should recognize 

that, as a whole, they performed poorly on the content knowledge examination.  This finding 

indicates preservice teachers do not possess the knowledge they need and should seek additional 

experiences in small gasoline engines before they teach the content to secondary students.  

Agricultural education leaders in Oklahoma should be alerted to this and offer professional 

development workshops for agricultural education teachers in small gasoline engines.  Although 

this research study focused on small gasoline engines content only, these preservice teachers 

should reflect deeply on their experiences and seek experiences to fill in any existing gaps in their 

knowledge. 
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Recommendations for Future Research 

 

Research is needed to investigate further the effect of cognitive style when solving 

problems of varying complexity.  Kirton (2003) stated that, generally, the more adaptive excel at 

solving simple problems and the more innovative tend to struggle when solving these types of 

problems.  The results of this study indicate that the more innovative solve the simple problem 

most efficiently.  As such, this study should be replicated with a larger sample at multiple higher 

education institutions that offer courses in small gasoline engines.  Additional variables such as 

students’ mechanical aptitude and their ability to generate hypotheses should be added to future 

studies to account for more variance in time to solution.  Requiring troubleshooters to write their 

hypotheses would allow researchers to have insight as to how students navigate problem space to 

determine possible solutions (Newell & Simon, 1972). 

Additional research should focus on determining if various teaching methods and 

strategies affect the problem solving ability of the more adaptive and more innovative differently.  

Much of the problem solving literature discusses the role of various forms of knowledge in the 

problem solving process.  Statistically significant differences in content knowledge were not 

found between the groups; however, there was not a single treatment group of students with a 

mean score that would be considered passing in most educational settings, which is troubling 

considering the participants of this study will likely teach small gasoline engines curriculum to 

future secondary students in school-based programs.  Further research should also focus on the 

procedural knowledge of preservice agriculture teachers to determine how it influences problem 

solving in small gasoline engines.  Procedural knowledge has been defined as knowledge of how 

to perform tasks and has also been identified as a prerequisite for problem solving (Hegarty, 

1991; McCormick, 1997). 

Future research should require students to solve problems in additional agricultural 

contexts other than small gasoline engines to determine if the findings of this study are consistent 

in other domains.  Additionally, much of the literature regarding cognitive style has centered on 

group problem solving.  Research should investigate if pairing students, purposefully, by 

cognitive style has an effect on problem solving success and time to solution.  Students should be 

paired with those of similar and opposite cognitive style and required to utilize the think-aloud 

paired problem solving (TAPPS) procedure (Lochhead, 1987).  Lamm et al. (2012) reported that 

when attempting to solve an unstructured, abstract problem the more adaptive struggled to get 

through the beginning stages of the problem solving process.  Research should determine if this 

phenomenon is similar when students are charged to solve more structured problems found in 

troubleshooting tasks. 
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Learning Activities Utilized and Readiness for the Student 

Teaching Internship 

 
Christopher T. Stripling1, Andrew C. Thoron2, and Christopher M. Estepp3 

 

Abstract 

 

Agricultural education has traditionally provided rich learning experiences for secondary school 

students; however, less attention has been paid to the learning experiences preservice agricultural 

education teachers utilize and provide secondary school students during the student teaching 

internship.  This study sought to describe the learning activities preservice teachers utilize during 

instruction and assess preservice teachers’ self-perception of preparedness in technical content 

knowledge and teaching methods after completing their student teaching internship.  A majority of 

the preservice teachers used student-centered activities with the greatest frequency, and did not 

rely on one category of learning activities a majority of the time.  This finding is encouraging since 

variety is a characteristic of effective teaching, and the types of learning activities utilized support 

the philosophical beliefs of agricultural education.  On the other hand, preservice teachers 

identified agricultural mechanics, biotechnology, wildlife and fisheries management, and 

veterinary science as technical content areas in which they possessed less than appropriate content 

knowledge.  A majority of the preservice teachers also perceived themselves as not prepared in 

instructional methods for wildlife and fisheries management and veterinary sciences.  We 

recommend these technical content areas and pedagogical deficiencies be considered high 

priorities when developing in-service professional development for new teachers in Florida.         

 

Keywords: readiness, learning activities, student teaching, student teacher, preservice  

 

Wardlow and Osborne (2010) summarized the purpose of teacher education in agriculture 

as having “a single primary aim: to educate those professionals who will become the teachers of 

agriculture in the nation’s schools” (p. 22).  These words have espoused the basic principles shaping 

the thinking in agriculture teacher education programs around the country.   

The contemporary philosophy of agricultural education programs can be traced back to the 

philosophers of Ancient Greece, who believed “knowledge derived from experience, observation, 

and experimentation” (Wardlow & Osborne, 2010, p. 23).  Furthermore, agricultural educators have 

embraced the philosophies of John Dewey, whose views align with those aforementioned, but 

include the belief that the focus of education should be the development of the student as an 

individual (Wardlow & Osborne, 2010).  As Hughes and Barrick (1993) pointed out, school-based 

agricultural education “has a rich heritage of developing student personal skills as well as providing 

abilities needed in agricultural employment” (p. 59) through experiential learning activities.  

Likewise, Phipps, Osborne, Dyer, and Ball (2008) stated agricultural education has historically 

taken great pride in providing relevant, individualized learning experiences to students via the 
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three-circle model of agricultural education, which includes classroom/laboratory instruction, 

supervised agricultural experiences, and FFA.   

While the literature-base and historical philosophy of school-based agricultural education 

supports rich learning experiences for secondary students, less attention has been paid to the 

learning experiences preservice agricultural education teachers utilize and provide secondary 

school students during the student teaching internship.  This study will examine the learning 

activities utilized by preservice agricultural education teachers during their student teaching 

internship and determine if these activities support a learner-centered philosophy of instruction.    

 

Literature Review and Theoretical Framework 

 

An examination of the history of formalized agricultural education at the secondary school 

level has shown that hands-on, experience-based learning activities founded in the three-circle 

model have been a staple in school-based agricultural education programs from the initiation of the 

Vocational Education Act in 1917 (Knobloch, 2003).  Rufus Stimson (1919) stated, “neither skill 

nor business ability can be learned from books alone, nor merely from observation of the work and 

management of others.  Both require active participation, during the learning period” (p. 32).  

Furthermore, this focus on active, hands-on learning has been exemplified in the words of the FFA 

Motto: “Learning to do; Doing to learn…” (National FFA Organization, 2013).  Consequently, 

learning activities, such as home-based projects (Roberts & Harlin, 2007), problem-solving (Parr 

& Edwards, 2004), inquiry-based instruction (Thoron, 2010), active learning, case studies, 

cooperative learning, and field trips among many others have been used extensively in school-

based agricultural education classrooms and have typically focused on student development 

through learner-centered methods (Estepp & Roberts, 2011; Phipps et al., 2008).   

The basis for employing these types of learning activities has been established from the 

underlying philosophical belief guiding agricultural education – experiential learning (Knobloch, 

2003; Roberts, 2006).  Knobloch (2003) stated, “agricultural educators built their entire educational 

programs on the philosophical foundation of experiential learning” (p. 25).  Drawing upon seminal 

works in experiential learning, Roberts (2006) synthesized a model illustrating the experiential 

learning process.  He suggested learning occurs through a cycle of students undergoing an 

experience, reflecting upon that experience, generalizing the results of that experience, followed 

by experimentation.  In addition, Roberts compared his model of the experiential learning process 

to the problem-solving approach and inquiry-based learning, both prevalent methods of instruction 

in school-based agricultural education, and found experiential learning was congruent with these 

types of teaching methods.  Likewise, Knobloch reported that experiential learning, as used in 

agricultural education, typified the characteristics of authentic learning.  

While experiential learning has long been an integral component of agricultural education, 

another theoretical belief espoused by many in agricultural education is constructivism (Knobloch, 

2003).  In their description of constructivism, Doolittle and Camp (1999) posited knowledge is 

constructed in the mind of the learner and while constructivist views vary, all views of 

constructivism have three commonalities.  First, learning uses active cognitive processes; therefore, 

learners must be cognitively engaged in the learning process.  Second, constructivism requires that 

learners have some interpretation of reality, and third, all learning is situation dependent; learning 

requires an experience.  According to Knobloch, the pragmatic approach of experiential learning 

as presented by Dewey (1916; naturalistic inquiry), has informed  

constructivist thinking.  Additionally, Estepp and Roberts (2011) postulated the previously 

mentioned characteristics of constructivism parallel the principles of experiential learning (See 

Figure 1).     



Stripling, Thoron, and Estepp  Learning Activities Utilized… 

 

Journal of Agricultural Education 150 Volume 55, Issue 4, 2014 

 
Figure 1.  Comparison of constructivism and experiential learning (Estepp & Roberts, 2011, p. 

30). 

 

Accordingly, the abovementioned theoretical views have informed the way teacher 

education programs in agriculture prepare preservice agricultural educators.  The National 

Standards for Teacher Education in Agriculture (American Association for Agricultural Education, 

2001) recommended agriculture teacher education programs utilize a “dynamic conceptual 

framework, grounded in experience-based knowledge” (Standard 1) and stated teacher educators 

should “use a variety of effective instructional strategies that reflect an understanding of different 

models and approaches to learning (e.g., models, strategies, or approaches include, but are not 

limited to problem-solving, experiential learning, constructivism, inquiry, microteaching, reflective 

teaching, and effective use of emerging technologies;” Standard 4a). 

In another report, the National Research Council (1988) contended programs preparing 

agriculture teachers should focus on applied learning.  Further, Phipps et al. (2008) suggested that 

because the curriculum in school-based agricultural education is dynamic, preservice agriculture 

teachers need preparation to make them proficient in a variety of instructional techniques.  

Likewise, researchers outside of agricultural education indicated that teaching and learning in 

teacher education programs should be student-centered and focused on providing relevant learning 

experiences to preservice teachers (Bransford, Brown, & Cocking, 2000).   

However, the argument has been made that teacher preparation programs are not 

adequately preparing preservice teachers for new challenges and the future (Eacute & Esteve, 

2000).  Bransford et al. (2000) claimed “the components of teacher education programs—

collections of courses, field experiences, and student teaching—tend to be disjointed” (p. 201) so 

that preservice teachers are not able to make the appropriate connections between their various 

learning experiences.  They additionally stated, “teacher preparation methods courses are often 

lectures and recitation.  So, prospective teachers who do not have hands-on, ‘minds-on’ experiences 

with learning are expected to provide these kinds of experiences for students” (Bransford et al., 

2000, p. 202).  This is particularly important for preservice teachers according to Richardson 

(1990), because teachers tend to model behaviors consistent with how they were taught.  Feiman-

Nemser and Remillard (1996) concurred and maintained the classroom experiences of preservice 

teachers could affect their “dispositions toward teaching, learning, and subject matter” (p. 65) along 

with their understanding of the teaching process (Holt-Reynolds, 1992; Kagan, 1992).  Moreover, 

the National Research Council (2009) suggested that teaching in colleges of agriculture has tended 
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to lean toward a passive lecture-based format, which could detrimentally influence preservice 

agriculture teachers’ acquisition of subject-matter conten. 

Since the goal of teacher education programs in agriculture is to produce effective teachers 

of agriculture, preservice agriculture teachers are expected to develop their subject-matter 

knowledge, pedagogical knowledge, and pedagogical content knowledge (Roberts & Kitchel, 

2010) and exercise a variety of learning activities (Rosenshine & Furst, 1971).  Therefore, an 

investigation into the learning activities implemented by preservice teachers is warranted.  An 

examination of the literature found several studies in agricultural education that examined preferred 

teaching styles of preservice agriculture teachers; however, a paucity of research was found 

regarding the actual type of learning activities used by preservice teachers.  In one study, Cano, 

Garton, and Raven (1992) examined the preferred teaching styles of preservice teachers and found 

a majority of the preservice teachers studied preferred to use a learner-centered teaching style.  A 

breakdown of preferred teaching styles by gender revealed 72% of males preferred to use a student-

centered teaching style, while 86% of females preferred using a student-centered teaching style.  

Similarly, Raven, Cano, Garton, and Van Shelhamer (1993) found 100% of the preservice teachers 

at Montana State University preferred using a learner-centered teaching style, while about 75% of 

preservice teachers at The Ohio State University preferred to use a learner-centered teaching style.  

Additionally, Whittington and Raven (1995) examined the preferred teaching styles of student 

teachers at Montana State University and the University of Idaho.  Results showed overwhelmingly, 

the majority (93.5%) of student teachers at both universities preferred to use a learner-centered 

teaching style.   

While they did not specifically examine the preferred teaching methods used by preservice 

teachers, a study by Ball and Knobloch (2005) investigated pedagogical knowledge espoused in 

agricultural teaching methods courses.  Results showed instructors in methods courses spent about 

21% of the time instructing on teaching methods and 11.6% of course time was spent on teaching 

the problem-solving method.  In addition, nearly all of the teacher educators studied required 

students to complete lesson plans and microteachings.   

 

Conceptual Framework 

 

Rosenshine and Furst (1971) proposed a list of characteristics employed by effective 

teachers, and one characteristic they identified was variability in teaching.  They indicated the most 

effective teachers utilize a variety of learning activities during a class session instead of relying 

upon a mono-method approach.  As previously stated, Phipps et al. (2008) recommended  

preservice agriculture teachers should become well-versed at using a variety of learning activities, 

and while foundational textbooks used in many teaching methods courses have listed and 

categorized the plethora of potential learning activities, Roberts, Stripling, and Estepp (2010) 

proposed that no common taxonomy of learning activities exists.  As a result, Roberts et al. created 

the Taxonomy of Learning Activities Model, which served as the conceptual framework for this 

study. 

Roberts et al.’s (2010) model contains a variety of learning activities arranged on a 

continuum from teacher-centered activities to student-centered activities (See Figure 2).  Their 

selection of learning activities for the model was informed by the various textbooks used in 

agricultural teaching methods courses (e. g. Newcomb, McCracken, Warmbrod, & Whittington, 

2004; Phipps et al., 2008; Talbert, Vaughn, Croom, & Lee; 2007) and  Ball and Knobloch (2005).  

The learning activities listed by Roberts et al. were lecture, demonstration, questioning, discussion, 

cooperative learning, inquiry, and individualized application. 
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Figure 2.  Taxonomy of learning activities model (Roberts et al., 2010) 

 

Purpose and Objectives 

 

The purpose of this study was to examine the student teaching internship during the Spring 

2012 semester at the University of Florida to describe the learning activities preservice teachers 

utilized during instruction.  Additionally, this study sought to assess the preparedness of preservice 

teachers in regard to subject matter knowledge and teaching methods after completing their student 

teaching internship.  Specifically, the following objectives framed this study: 

1. Describe the learning activities preservice agricultural education teachers utilize during the 

student teaching internship.  

2. Assess preservice agricultural education teachers’ self-perception of their preparedness in 

various technical agriculture/subject matter content after the student teaching internship. 

3. Assess preservice agricultural education teachers’ self-perception of their preparedness to 

teach various technical agriculture/subject matter content after the student teaching 

internship. 

 

Methods 

 

This descriptive study consisted of a census of all preservice agricultural education teachers 

(N = 19) enrolled in the student teaching internship at the University of Florida during the spring 

semester of 2012.  The population was a homogeneous Caucasian population, which consisted of 



Stripling, Thoron, and Estepp  Learning Activities Utilized… 

 

Journal of Agricultural Education 153 Volume 55, Issue 4, 2014 

three males and 16 females.  Ages of the preservice teachers ranged from 20 to 25 with a population 

mean of 22.1 (SD = 1.1), and their GPAs, on a 4-point scale, ranged from 2.50 to 3.90 with a 

population mean of 3.34 (SD = 0.36).   

The preservice teachers all successfully completed thirty credit hours of technical 

agriculture courses offered through the College of Agricultural & Life Sciences (CALS).  Twenty 

credit hours of the technical agriculture course work is prescribed through the degree program. The 

twenty hours consist of coursework in: Agriculture Operations Management (Ag Mechanics), 
Animal Science, Food and Resource Economics (Agriculture Business), Entomology, Plant 

Science (Agronomy or Horticulture), and Soil and Water Science.   The remaining ten hours of 

course work is purposefully elective credits within CALS for completion of a minor, specialization 

based on interest, or courses in areas of noted student weakness.  The ten hours are selected with 

the assistance of a faculty advisor.  Further, preservice teachers complete six courses within the 

agricultural education department and a 14 week student teaching internship.  One course in the 

agricultural education specialization focuses solely on the laboratory component of school-based 

agricultural education.  This course utilizes on-site hands-on application and weekly in-class 

reflection across 12 of the 16 departments within CALS.     

The student teaching coordinator at the University of Florida provided contact information 

for the preservice teachers and allowed us to inform the preservice teachers of the opportunity to 

participate during the post-internship experience meeting.  During this meeting, we asked the 

preservice teachers for permission to use their daily lesson plans from the 13 week student teaching 

internship for research purposes and to complete an online questionnaire.  All of the preservice 

teachers consented by signing an informed consent that was approved by the University of Florida’s 

Institutional Review Board.  

After consent was obtained, the student teaching coordinator provided access to the 

preservice teachers’ electronic portfolios that were submitted to the student teaching coordinator as 

a requirement of the student teaching internship.  We recognize that daily lesson plans contained 

in the electronic portfolios were self-reported by the preservice teachers and the actual teaching of 

the lessons during the student teaching internship could not be definitively verified.  This issue is 

a limitation of this study.  An additional limitation is lessons may be taught by the preservice 

teachers but not included in the electronic portfolios, though preservice teachers were aware a 

portion of their internship grade was calculated based on the completeness of their daily plans.  

Nonetheless, daily lesson plans purported to have been taught by the preservice teachers provides 

insight into the teaching methodologies used and their pedagogical knowledge.  A total of 1,156 

daily lesson plans were contained in the electronic portfolios.    

The preservice teachers were then sent an electronic invitation to complete an online survey 

using the Qualtrics survey software, and a 94.7% response rate was obtained.  The survey asked 

the preservice teachers to indicate, based on their student teaching internship, if they were prepared 

in technical agriculture/subject matter content and methods for teaching technical 

agriculture/subject matter content.  The survey allowed the preservice teachers to respond yes, no, 

or not applicable regarding preparation for the following technical agriculture/subject matter 

content areas: (a) plant science, (b) animal science, (c) agricultural mechanics, (d) entomology, (e) 

agribusiness, (f) soil science, (g) wildlife and fisheries management, (h) food science, (i) 

biotechnology, (j) veterinary science, and (k) agricultural communications.  In addition, the 

preservice teachers were asked to give their overall perception of their preparedness in technical 

agriculture/subject matter content and methods for teaching technical agriculture/subject matter 

content, based on the student teaching internship.  The technical agriculture/subject matter content 

areas included in the survey were based on the secondary 2011-2012 Florida Agriculture, Food and 

Natural Resources Career Cluster Curriculum Frameworks and the University of Florida’s 

baccalaureate agricultural education program of study.  Teacher educators at the University of 

Florida confirmed that the survey represented the state’s secondary agricultural curriculum and the 

university’s baccalaureate program of study.   
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Data were analyzed using descriptive statistics. The learning activities contained in the 

daily lesson plans were coded using Robert et al.’s (2010) Taxonomy of Learning Activities Model 

(Figure 2).  Learning activities in the individual daily lesson plans were coded as a teacher-centered 

activity, a social-interaction activity, or a student-centered activity.  One coder was utilized and 

was trained by an author of the aforementioned model.    

 

Findings 

 

Objective 1.  Describe the Learning Activities Preservice Agricultural Education Teachers 

Utilize During the Student Teaching Internship.  

 

Individual student data is provided in Table 1.  The number of self-reported daily lesson 

plans taught by the preservice teachers during the student teaching intern ranged from 21 to 135, 

and the average number of daily lessons plans taught was 60.8 (SD = 31.0).  The total number of 

learning activities used ranged from 57 to 399 per preservice teacher, and the average number of 

learning activities per lesson was 3.9 (SD = 1.2).  Student-centered activities were used with the 

greatest frequency by 13 preservice teachers, and the remaining six preservice teachers used social 

interaction activities with the greatest frequency. In addition, a majority of the preservice teachers 

(16 of 19) utilized teacher-centered activities least frequently.  A majority of the preservice teachers 

did not utilize one category of learning activities a majority of the time.  However, five preservice 

teachers used student-centered activities more than 50% of the time, and one preservice teacher 

used social interaction activities more than 50% of the time.  Overall, the average percentage of 

teacher-centered activities, social interaction activities, and student-centered activities used per 

preservice teacher was 20.5%, 33.0%, and 46.6%, respectively.     

Table 2 provides a comparison of daily lesson plans and learning activities based upon 

gender and the location of the student teaching internship. To that end, male preservice teachers 

on average taught more lessons than females.  However, we would like to note the large standard 

deviations and remind readers that only three of the 19 preservice teachers were male.  The total 

number of lessons for males ranged from 30 to 116 and from 21 to 135 for females. Additionally, 

the percentages of teacher-centered and social interaction activities were higher for males than 

females.  As a result, females utilized student-centered activities at a greater percentage than 

males.  In regard to location of the student teaching internship, preservice teachers in rural 

locations on average taught an additional 14.7 lessons and averaged 4.1 (SD = 1.2) learning 

activities per lesson as compared to 3.5 (SD = 1.0) for suburban/urban locations.  Also, preservice 

teachers at suburban/urban locations used teacher-centered and student-centered activities at 

higher percentages and social interaction activities at a lower percentage than preservice teachers 

at rural locations.     
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Table 1 

 

Daily Lesson Plans and Learning Activities  

Preservice 

teacher 

Number of 

daily lesson 

plans 

Total 

number of 

learning 

activities 

Teacher-

centered 

activities 

Social 

interaction 

activities 

Student-

centered 

activities 

   f % f % f % 

  1     68   291   66 22.7  118 40.6   107 36.8 

  2     38   196   44 22.4    64 32.7     88 44.9 

  3     48   192   52 27.1    67 34.9    73 38.0 

  4   116   360   58 16.1  152 42.2   150 41.7 

  5   135   399   54 13.5    80 20.1   265 66.4 

  6     23     90   26 28.9    25 27.8     39 43.3 

  7     28   148   37 25.0    47 31.8     64 43.2 

  8     60   355   46 13.0  107 30.1   202 56.9 

  9     94   161   15   9.3    83 51.6     63 39.1 

10     78   254   44 17.3    86 33.9   124 48.8 

11     38     57   19 33.3    12 21.1     26 45.6 

12     30   127   35 27.6    36 28.3     56 44.1 

13     21     75   20 26.7    28 37.3     27 36.0 

14     53   181   38 21.0     33 18.2   110 60.8 

15     79   327   64 19.6     93 28.4   170 52.0 

16     54   236   37 15.7   102 43.3     97 41.0 

17     59   303   57 18.8     94 31.0   152 50.2 

18     51   247   44 17.8   103 41.7   100 40.5 

19     83   267   36 13.5     85 31.8   146 54.7 

Overall 1156 4266 792 18.6 1415 33.2 2059 48.2 

 

Table 2 

 

Demographic Comparison of Daily Lesson Plans and Learning Activities  

 Average 

number of 

daily lesson 

plans 

Average 

number of 

learning 

activities per 

lesson plan 

Teacher-

centered 

activities 

Social 

interaction 

activities 

Student-

centered 

activities 

 M SD M SD f % F % f % 

Male  71.3 43.1 3.8 0.7 159 20.4   306 39.3   313 40.3 

Female 58.9 30.0 3.9 1.2 633 18.1 1109 31.8 1746 50.1 

Rural  66.3 34.9 4.1 1.2 533 17.6 1043 34.4 1453 48.0 

Suburban/Urban 51.6 21.9 3.5 1.0 259 20.9   372 30.1   606 49.0 

Overall 60.8 31.0 3.9 1.2 792 18.6 1415 33.2 2059 48.3 

Note. Twelve of the student teaching internship locations were categorized as rural and seven as 

suburban/urban.  
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Objective 2.  Assess Preservice Agricultural Education Teachers’ Self-perception of Their 

Preparedness in Various Technical Agriculture/Subject Matter Content After the Student 

Teaching Internship. 

 

As seen in Table 3, some technical agriculture/subject matter areas were not applicable in 

the context of the preservice teachers’ student teaching internship.  All preservice teachers reported 

teaching the following content/subject matter: (a) plant science, (b) animal science, and (c) soil 

science.  The remaining subject areas (agricultural mechanics, entomology, agribusiness, wildlife 

and fisheries management, food science, biotechnology, veterinary science, and agricultural 

communications) were taught by a majority of the preservice teachers.           

 

Table 3 

 

Technical Agriculture/Subject Matter Taught During the Student Teaching Internship 

 Content/subject matter taught 

 Yes No 

 f % f % 

Plant Science 18 100.0 0  0.0 

Animal Science 18 100.0 0  0.0 

Soil Science 18 100.0 0  0.0 

Entomology 17   94.4 1   5.6 

Veterinary Science 17   94.4 1   5.6 

Agriculture Communications 17   94.4 1   5.6 

Agribusiness 16   88.9 2 11.1 

Agriculture Mechanics 15   83.3 3 16.7 

Wildlife and Fisheries Management 15   83.3 3 16.7 

Food Science 14   77.8 4 22.2 

Biotechnology 14   77.8 4 22.2 

Note. One preservice teacher did not consent to completing the survey portion of this study.   

 

Overall, a majority of the preservice teachers believed they were prepared in technical 

agriculture/subject matter content (Table 4). The technical agriculture/subject matter content areas 

in which a majority of the preservice teachers believed they were not prepared were (a) agricultural 

mechanics, (b) wildlife and fisheries management, (c) biotechnology, and (d) veterinary science.  

A majority of the preservice teachers did feel prepared in the following areas: (a) plant science, (b) 

animal science, (c) entomology, (d) agribusiness, (e) soil science, (f) food science, and (g) 

agricultural communications.      
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Table 4 

 

Self-perception of Preparedness in Applicable Technical Agriculture/Subject Matter Content  

 Prepared in content/subject matter 

 Yes No 

 f % f % 

Animal Science 17 94.4   1   5.6 

Entomology 16 94.1   1   5.9 

Soil Science 16 88.9   2 11.1 

Agriculture Communications 15 88.2   2 11.8 

Food Science   8 57.1   6 42.9 

Agribusiness   9 56.3   7 43.7 

Plant Science 10 55.5   8 44.5 

Wildlife and Fisheries Management   7 46.7   8 53.3 

Veterinary Science   6 35.3 11 64.7 

Agriculture Mechanics   5 33.3 10 66.7 

Biotechnology   3 21.4 11 78.6 

Overall 16 88.9   2 11.1 

Note. Some frequencies do not total to 18 because some of content/subjects matter was not 

applicable to all preservice teachers. 

 

Objective 3.  Assess Preservice Agricultural Education Teachers’ Self-perception of Their 

Preparedness to Teach Various Technical Agriculture/Subject Matter Content After the 

Student Teaching Internship. 

 

Overall, a majority of the preservice teachers believed they were prepared to teach 

technical agriculture/subject matter (Table 5).  In two areas, food science and biotechnology, an 

equal number of preservice teachers believed they were prepared or not prepared to teach the 

agricultural content.  A majority of the preservice teachers did feel prepared to teach the following: 

(a) plant science, (b) animal science, (c) agricultural mechanics, (d) entomology, (e) agribusiness, 

(f) soil science and (g) agricultural communications.  They perceived themselves as not prepared 

in wildlife and fisheries management and veterinary science. 
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Table 5 

 

Self-perception of Preparedness to Teach Applicable Technical Agriculture/Subject Matter 

Content  

 Prepared to teach content/subject matter 

 Yes No 

 f % f % 

Animal Science 16 88.9   2 11.1 

Entomology 15 88.2   2 11.8 

Agriculture Communications 15 88.2   2 11.8 

Soil Science 14 77.8   4 22.2 

Plant Science 12 66.7   6 33.3 

Agriculture Mechanics   9 60.0   6 40.0 

Agribusiness   9 56.3   7 43.7 

Food Science   7 50.0   7 50.0 

Biotechnology   7 50.0   7 50.0 

Wildlife and Fisheries Management   7 46.7   8 53.3 

Veterinary Science   7 41.2 10 58.8 

Overall 16 88.9   2 11.1 

Note. Some frequencies do not total to 18 because some of content/subjects matter was not 

applicable to all preservice teachers. 

 

Conclusions and Recommendations 

 

During the student teaching internship, a majority of the preservice teachers used student-

centered activities with the greatest frequency and did not rely on one category of learning activities 

a majority of the time.  This finding is consistent with Raven et al. (1993) and Whittington and 

Raven (1995), who found a majority of preservice teachers preferred to teach using student-

centered methods.  Thus, it may be reasonable to conclude that preservice teachers were able to 

follow through with their preferred method and extend student-centered lessons into the authentic 

experience – their student teaching internship.  Furthermore, the teacher educators at the University 

of Florida should be encouraged since preservice teachers were utilizing a variety of learning 

activities and using student-centered activities with the most frequency.  Utilization of a variety of 

learning activities supports Rosenshine and Furst (1971) and Phipps et al. (2008).  Moreover, 

providing student-centered learning experiences is consistent with the philosophical beliefs of 

agricultural education (Estepp & Roberts, 2011; Knobloch, 2003; National FFA Organization, 

2013; Phipps et al., 2008; Roberts, 2006).  This research provides insight into the types of learning 

experiences facilitated by the preservice teachers during the student teaching internship, but does 

not assess the quality of those learning experiences.  Future research in this area is warranted.     

Overall, male student teaching interns taught more daily lessons when compared to their 

female counterparts.  Males also utilized the student-centered approach fewer times during their 

student teaching internship.  Perhaps males feel the need to teach at a faster pace and utilize teacher-

centered activities more often in an attempt to cover subject matter quickly.  Definitive conclusions 

cannot be drawn to due to the small number of males in the study and the large standard deviations 

reported.  However, further investigation into male perceptions of curricula pacing is worthy of 

investigation. 

Preservice teachers, upon the completion of their internship, identified agricultural 

mechanics, biotechnology, wildlife and fisheries management, and veterinary science as technical 

content areas in which they did not possess the appropriate content knowledge.  Upon examination 

of the courses offered at the University of Florida, we recognize agricultural mechanics as a difficult 



Stripling, Thoron, and Estepp  Learning Activities Utilized… 

 

Journal of Agricultural Education 159 Volume 55, Issue 4, 2014 

subject in which to prepare preservice teachers because of the focus on agricultural technology and 

less emphasis on application in current university courses.  Further, there are no courses offered at 

the undergraduate level specifically in biotechnology and veterinary science.  Consideration of 

coursework and feasibility of the degree requirements must be examined by teacher preparation 

programs to maintain current and future program needs at the school-based level.  It is plausible 

that the university policy of limiting the agricultural degree program to 120 semester hours may 

not provide sufficient course hours to prepare preservice teachers in 11 agricultural content areas.  

Correspondingly, a majority of the preservice teachers perceived themselves as not prepared in 

appropriate instructional methods for wildlife and fisheries management and veterinary sciences, 

and 50% of preservice teachers believed they were not prepared in appropriate instructional 

methods for food science and biotechnology.  This too may be partially explained by the University 

of Florida’s limit on program hours.  With that in mind, future research should investigate the 

degree program requirements and determine the most appropriate configuration of coursework to 

prepare preservice teachers for Florida’s agriculture, food, and natural resources pathways.  

Further, the state structure for secondary program frameworks should be investigated to determine 

the feasibility of the current 15 agriculture, food, and natural resources pathways.  We recommend 

the technical content areas and pedagogical deficiencies identified by the preservice teachers be 

considered as high priority when developing in-service professional development for new teachers 

in Florida.   

Finally, as identified by Richardson (1990) preservice teachers utilize learning activities 

they are most familiar and are consistent with how they were taught.  Consideration of preservice 

pedagogy in teaching methods courses should reflect desired outcomes for the student teaching 

internship.  Preservice teachers at the University of Florida complete a teaching methods course 

taught using mostly social-interaction and student-centered methods and two additional special 

methods courses that promote inquiry and the student-centered approaches in the classroom and 

laboratory.  Future research should determine if this structure is the rationale for preservice teachers 

utilizing student-centered learning activities with the greatest frequency and creating nearly four 

learning activities per lesson.      
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Abstract 

Insignificant numbers of college students declaring STEM majors creates concern for the future of 

the U.S. economy within the global marketplace.  This study highlights the educational development 

and teaching strategies employed by STEM faculty in teaching first-year students in contextualized 

life science courses, such as animal, plant, and food sciences.  Teaching strategies employed by 

faculty were reported as largely influenced by the “way they were taught.” Faculty members 

shared they used ‘lecture’ and ‘laboratory’ interchangeably as both educational environment and 

instructional practice.  This study provides evidence for engaging university teaching faculty in a 

systematic process of professional development in teaching and learning processes. 

 

This work was supported by the USDA National Institute of Food and Agriculture, Higher 

Education Challenge Project 222938 and Hatch Project 215317. 

 

Higher education faculty play an important role in the science, technology, engineering 

and mathematics (STEM) pipeline as they assist in developing the next generation of scientists and 

engineers (Executive Office of the President of the United States, 2013).  Particularly, faculty 

teaching introductory STEM college courses play a critical role as the courses they teach serve as 

a gateway for students to either continue or exit their scientific interests pending their learning 

experiences and evaluative performances (Labov, 2004).  These early educational experiences are 

critical as there is an urgent need to attract and develop the next generation of agricultural scientists 

(Association of Public and Land-grant Universities, Experiment Station Committee on 

Organization and Policy—Science and Technology Committee, 2010).  This urgency is predicated 

by projections indicating that STEM occupations are expected to grow in the years 2008-2018 by 

17%, doubling the rate from the previous decade (U.S. Department of Commerce, 2011).  These 

projections leave industry professionals questioning the ability of the U.S. workforce to meet the 

global demands of the 21st century (Chen, 2009).  Their questions are valid when examining the 

minimal number of college students declaring STEM majors (Chen, 2009; Duncan, 2009; 

Executive Office of the President of the United States, 2013) furthering the concern that a lag in 

the development of skilled STEM professionals has serious implications for the future of the U.S. 

economy within the global marketplace. 
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When evaluating students’ college experiences, it is best to begin with the introductory 

course. Introductory science courses provide college students with their first scientific impression 

and experience in a college classroom.  Labov (2004) stated that for many students: 

Introductory science courses often give undergraduates their first and, for many students, 

their last formal exposure to a deeper understanding of science.  Thus, introductory courses 

might be the only opportunity to provide a basic level of scientific literacy for the educated 

lay public. (p. 212) 

Students should be engaged to learn science within these courses. Kuh, Cruce, Shoup and 

Kinzie (2008) found that educationally purposeful activities that engage students are positively 

related to academic outcomes such as first-year student grades and persistence between the first 

and second year of college.  If professors are one of the greatest influences on learning (Umbach 

& Wawrzynski, 2005), it is imperative to understand how professors think about the content and 

the methods they use to help students learn content and concepts in specific domains.  Bok (2005) 

criticized higher education because there is little to no discussion about how professors teach.  

Current teaching practices in higher education rely heavily upon the transmission of knowledge by 

an expert at the front of the class (Conti, 2004), and is a method that higher education faculty 

learned well through observing the teachers they had while sitting in classes as a student (Lortie, 

1975).  

 

Conceptual Framework 

 

The conceptual framework for this study was informed by two foundational educational 

theories; Lortie’s theory of apprenticeship of observation (1975) and Schön’s theory of reflective 

practice (1987). Lortie states that unlike many other occupations, teachers’ socialization into the 

profession starts when they are students. Many faculty have the mindset ‘teaching is lecture’ so 

embedded in their schema that it becomes difficult to perceive any other method of instruction. As 

a result, not only do faculty ‘do what they were taught to do’ but they continue the cycle by training 

their STEM undergraduate and graduate students, and future faculty members in this same 

instructional paradigm. In addition, Schön (1987) posits that examining teaching reflectively is a 

means of developmental insight and can provide a basis for professional development. If faculty 

members can reflect upon their own beliefs about teaching and learning it could lead to faculty 

awareness of a need for further development. 

We chose to look specifically at three contexts within the life sciences as a means to better 

understand how faculty facilitate learning in introductory courses in animal science, food science, 

and plant science.  We were particularly interested in how these introductory life science courses 

might help students learn in contextualized STEM learning experiences.  Cruce et al. (2006) 

suggested that their findings on the impact of effective educational practices “may be particularly 

important for those students who enter postsecondary education with the least educational capital” 

(p. 379). 

 

Post-secondary Emphasis on Teaching and Reflection 

 

Faculty who teach in U.S. colleges and universities, typically, are not pedagogically 

prepared and they begin teaching as untenured faculty without prior experiences or formal training 

in teaching and learning (Academy of Distinguished Teachers, 2002; Murray, 1987; Scarlett, 2004; 

Whaley & Wickler, 1992).  Some faculty do not see the need to improve their teaching, and the 

professional climate that is informed by rewards and promotion does not place teaching quality on 

the same level as research and publications (Scarlett, 2004).  However, there is more emphasis on 

improving the undergraduate student experience as universities are responding to stakeholder 

pressures of accountability (Menges & Austin, 2001).  As such, some faculty consider teaching an 

important activity of their careers (Altbach & Lewis, 1997), and reflect on their teaching as they 
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engage in faculty development activities (Hubball, Collins & Pratt, 2005).  The development of 

teaching capacity is highly personal, contextual, and experiential (Kreber, 2002).  As such, a 

person’s beliefs, values, and motivations play an important role in developing teachers (Pryor, 

Sloan, & Amobi, 2007), and reflection plays an important role in that development (Scanlon, Care, 

& Udod, 2002; Schön, 1987).   

Teaching Within the Agrisciences 

Teaching plays an important role in academic institutions, yet research overshadows 

teaching in many universities.  A limited number of studies have investigated teaching faculty’s 

perceptions in agricultural disciplines in higher education (Davis & Beyrouty, 1995; Dooley & 

Murphy, 2000; Wardlow & Johnson, 1999).  Davis and Beyrouty (1995) found that agriculture 

faculty believed teaching was a major mission of the university, were not adequately prepared to 

teach, and agreed they needed to change their teaching techniques.  Wardlow and Johnson (1999, 

p. 53) found that agriculture faculty rated their abilities to teach using “more traditional activities 

such as lecture, demonstration, preparing teaching materials, and motivating students” as good to 

excellent, whereas they felt less capable in teaching using active learning strategies.  Dooley and 

Murphy (2000) found that College of Agriculture faculty were more confident in their technical 

abilities than their methodological abilities to teach using educational technologies.  Although a 

majority of the faculty did not understand how to use these technologies to teach, they valued the 

technologies and could see that they will be important to use in their teaching.  In 2009, Harder, 

Roberts, Stedman, Thoron and Myers found that agriculture faculty were interested in faculty 

development programs to learn how to engage students in learning, teach critical thinking, lecture 

effectively, use effective questioning techniques, and use active learning strategies.   

In summary, the literature identifies introductory courses as vital to student success and 

interest in moving forward (Kuh, Cruce, Shoup & Kinzie, 2008). The significance of this study is 

that it focuses on critically important introductory courses in the STEM pipeline and asks the 

question ‘if these courses are so critical, how are they being taught?’ The study further adds to the 

knowledge base as no study was found in the literature that investigated faculty beliefs and 

experiences about their teaching from a qualitative approach. 

 

Purpose and Research Questions 

 

The purpose of this study was to investigate the origins of teaching practice for university 

faculty engaged in teaching introductory contextualized life science courses. The specific research 

questions were: (1) How did university faculty learn to teach college students in introductory 

animal science, food science and plant science courses?  (2) What teaching methods did university 

faculty communicate that they use in teaching college students in introductory courses in animal 

science, food science, and plant science? 

 

Methods and Procedures 

 

This nested qualitative case study (Yin, 2009) involved seven, university faculty who 

taught introductory courses in one of three domains (animal science, food science or plant science) 

at two land-grant universities in two different states.  The purposive sample consisted of the seven 

faculty members representing the entirety of faculty at the two, respective universities engaged in 

teaching introductory courses in animal science at one university, and food science and plant 

science at the second university (Patton, 2002). Universities were chosen because of their focus on 

STEM in agricultural contexts.  Faculty who taught introductory courses in the three domains were 

chosen to participate in this study as part of a large curriculum development grant project.  Faculty 

participants had achieved various stages within their academic careers from ranks of assistant 

professor to full professor. Lastly, two of the participants were recipients of teaching awards both 

institutionally and nationally.  
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A team of researchers with expertise in teacher professional development and educational 

research developed an interview protocol. Eighteen questions were developed to engage faculty in 

a semi-structured interview and help them reflect on their teaching beliefs and experiences (Patton, 

2002).  The protocol was field tested with faculty who were not participants in the study and minor 

edits were made based on feedback.  The Institutional Review Boards approved the human subject 

protocol at each campus.  Unique identifiers were assigned to faculty for confidentiality.  Table 1 

provides selected demographic variables for the faculty participating in the study. 

 

Table 1 

 

Selected Demographic Information for Faculty Teaching Introductory Life Science Courses 

Course Domain ID Code Gender Race Tenure Status & Rank 

Animal Science 
A1 F White Untenured/Asst. 

A2 M White Tenured/Prof. 

Food Science F1 F White Untenured/Asst. 

 F2 F Black Untenured/Asst. 

Plant Science 

 

 

P1 F White Tenured/Assoc. 

P2 F White Tenured/Assoc. 

P3 M White Untenured/Asst. 

Note: Asst. = Assistant Professor; Assoc.=Associate Professor; Prof.=Professor 

 

Individual, face-to-face interviews were conducted with each faculty member in their 

office utilizing the semi-structured interview guide. One researcher conducted all interviews to 

maintain consistency. Interviews were audio recorded and lasted approximately 60 minutes.  Audio 

recordings were then transcribed, and participants (aka, members) checked transcripts for accuracy 

and completeness, and confirmed the results when edits were completed (Gall, Gall & Borg, 2003). 

Transcripts were analyzed by the team of researchers using open and axial coding (Patton, 2002). 

Next, central concepts, main ideas, and related responses were analyzed to create thematic 

categories and eventually assertions (Glesne, 2011). Subjectivity was minimized as peer debriefing 

was conducted throughout the entire coding process, enhancing inter-rater reliability (Patton, 

2002). Trustworthiness and confirmability were established by continuously returning to the 

original data and clarifying responses from faculty participants (Denzin, 1984).  

Researcher Perceptivity, Bias and Limitations 

In qualitative studies it is important to communicate the perspectives from which the 

researchers approached the investigation (Creswell, 2009) and to articulate potential researcher bias 

and limitations of the study (Patton, 2002). In this case, the authors are considered experts in the 

teaching and learning phenomenon possessing Ph.D. degrees in education and having been engaged 

in classroom teaching, teacher education, and teacher professional development for their 

professional careers.  In addition, the authors possess their Ph. D. degrees in the subject matter 

context of the study (agricultural life science education). Five of the seven, university faculty 

involved in the study have been colleagues and collaborators with one or more of the authors on 

other teaching and learning activities or university related educational projects. Lastly, it can be 

argued that the authors were biased in their assessment of agricultural life science instruction at the 

university level based upon their education and experiences. There are three mitigating factors 

refuting this claim. First, the faculty participants involved in the study had the opportunity to read 

and review the transcripted interviews for accuracy. Second, authors conducted regular peer 

debriefing sessions to monitor potential biases and challenge assumptions. And third, the authors 

maintain that there are several studies, referenced in the introduction, calling for improved teaching 

in university STEM courses. It is from this perspective that the researchers conducted this study. 
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This study has obvious limitations consistent with qualitative approaches for collecting 

data through observations and interviews. Interview data, while collected in the respective faculty 

offices, represented a point in time. The nature of interview data has limitations of its own including 

“recall error, reactivity of the interviewee to the interviewer, and self-serving responses” (Patton, 

2002, p. 306).  

In addition, no classroom or laboratory observations were conducted in this study. This is 

a limitation as we relied upon the perception of the faculty to tell us the allocation of their time 

devoted to various teaching techniques. And finally, no data were collected from students or 

teaching assistants engaged in the courses. 

 

Results, Findings, and Discussion 

 

Research Question One: How Do Faculty Learn Instructional Methods? 

 

Our initial research question assessed how university faculty learned to teach first year 

college students in introductory animal science, food science and plant science courses.  Upon 

completion of analysis, we were able to assert: All participants professed having limited or no 

formal educational training regarding teaching practices.  This assertion was supported by three 

axial categories derived from the data.  Supporting categories included: 1) Informal observation; 2) 

Class inheritance; 3) Intuitive instruction.  The quotes contained herein are representative of a larger 

data set. 

Informal observation.  Several participants indicated they learned methods of instruction 

through informal observation; however, the context for observation varied among faculty.  Many 

faculty credited their current teaching practice to methods observed and experienced during their 

undergraduate and graduate education.  Two faculty discussed implementing methods that they 

believed to be beneficial to them during their undergraduate training, “I found useful some things 

I learned as a student from the instructors I had related to well” (A2). And another added similarly, 

“Largely they’re the methods that were used by my previous professors that I found to be effective” 

(P3). Finally, one instructor implied lecture as being the traditional method for instruction within 

her discipline, “Lecture is how I was taught” (P1).   

Student-instructor observation at the university was not the only method of informal 

learning.  Two faculty utilized their peers as observational resources after becoming established in 

their academic roles, “When we [my former department] moved agricultural education into the 

department, voilà!  Look, I have all these people who know how to teach, would you teach me 

something?” (P1). And a second faculty member stated “It’s mostly just watching others or what 

I think is good to pick from them” (A2).  In the absence of formal training, informal observation 

seemed to have the greatest influence on participant teaching methods.  

Class inheritance.  Aside from informal teaching observation, two faculty members 

described being thrown into their instructional roles suddenly and unexpectedly.  In each case, 

participants surprisingly inherited their course(s) from a previous instructor.  They described their 

teaching experiences as being a “trial by fire” in that, “The class was given to me as ‘here’s your 

pile of PowerPoint™ slides” (P1). Another participant mimicked the instructional methods of their 

graduate faculty mentor, “I was asked to teach a 300 student lecture course because my former 

supervisor was going on sabbatical … I tried to follow some of what I saw in him” (F2).    And, 

the same individual indicated when their supervisor permanently left the university “He said here 

are my overheads—the course is yours” (F2).  Each response indicated lecture as being the primary 

educational method, leaving the new instructor with limited instructional preparation and/or 

guidance.  

Intuitive instruction.  During analysis, a third category emerged as participants began 

discussing innate feelings toward their teaching practice.  This “intuitive ability” was best 

summarized using one instructor’s response, “I do some things that more or less come to me 
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naturally, or that are kind of easy for me, and seem to work well” (A2).  Intuitive instruction 

emerged from two sub-categories, self-taught and trial and error.  The following faculty responses 

support this finding.  

 

Self-taught. Motivated by an inner desire to improve their educational practice, one 

participant used literary sources to ascertain diverse instructional methods, “bringing in the case 

studies, the activities, the discussion, a lot of that had been self taught from reading methods 

articles” (P1).  In addition, membership in professional societies and reading peer-reviewed 

journals were found to be helpful, “one of the big professional development things has been the 

National Science Teachers Association.  They have some great books.  They have the Journal of 

College Science Teaching, looking at some of that stuff” (P1).  It is important to note that while 

several instructors used observation as their primary source for instructional training, this faculty 

member used multiple sources to enhance her instructional delivery. 

Trial and error. Throughout the interview, faculty discussed how they tested their 

instructional practice through trial and error.  One instructor expressed being surprised by his 

students’ response when he implemented a question and answer component to his class for the first 

time, “That was my first experience of having people ask me questions and you’d just go, ‘Wow, 

this is great, I’m having people ask me questions … I know exactly what you were wondering … 

and now I’m able to help you” (P3).  Another instructor spoke of being inspired by others at 

professional workshops then returning to her classroom to implement different methods, “going to 

… workshops and hearing some of the cool things some people are doing and then trying to bring 

that back to try it out” (P1).  Overall, however, faculty were not ambitious in trying new teaching 

techniques and they seemed to lack the confidence to try new methods.  

  

Research Question Two: What Methods do Science Faculty use in Introductory Courses? 

 

We developed our second research question to gain a deeper understanding of instructional 

methods used by university faculty to teach introductory courses.  Two assertions developed as 

faculty discussed their beliefs and practices regarding their teaching methods.  The first assertion: 

Educational environment influenced instruction, was emphasized by beliefs that the lecture hall 

was used for delivering traditional lectures, and no other teaching methods really took place there.  

In fact, the majority of participants viewed the lecture hall as both a location and an instructional 

practice.  Moreover, “hands-on” or “active learning” teaching methods were restricted to the lab 

section for each course.  

The majority of faculty believed they differentiated their instruction using both teacher-

centered and student-centered techniques.  However, after discussing their instructional practice, 

we were able to assert that: The majority of instructional practices described were teacher-centered.  

The following axial categories further illustrate and support our assertion that the majority of 

teaching methods used are teacher-centered. 

The lecture hall as a location and method of teaching.  The first thematic category 

encapsulates faculty perceptions of the lecture hall as being an educational environment, location 

and teaching method.  One participant best articulated the belief that the physical aspects of a 

“lecture hall” mandate the instructional method “lecture”: 

I am in a large auditorium.  Not a very stimulating environment and [there is] no aisle way 

in the center so I cannot get in and out toward the students.  In there I am stuck behind the 

podium and I have slides.  And so it is basic, traditional lecture. (A1)  

Another instructor described her use of lecture using PowerPoint™ as a variant to her 

counterpart’s traditional lecture within the lecture hall: 

I use primarily lecture.  I still do PowerPoint™. Dr. … has thrown the PowerPoint™ slides 

in the trash and just lectures … but he just got tired of the whole thing, the whining and the 

fussing and the whole thing. I haven’t been brave enough to do that yet. (P1). 
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We found her perspective to be particularly interesting in that she viewed traditional lecture 

instruction to be more bold than her lecture using PowerPoint™ hybrid instruction.   

Another faculty participant further emphasized the belief that lecture-based instruction was 

practiced within the lecture hall.  As part of his practice, he was able to enhance his lecture 

instruction by infusing animations within his lecture using PowerPoint™.  Moreover, he hoped to 

engage his students by providing incomplete PowerPoint™ notes for his students: 

In the lecture portion I have a set of PowerPoint™ slides that I use.  The students get those 

handouts a week before that particular lecture.  Not all of the information is on the 

particular slide so I use a tablet PC to write the information on ... I can advance through 

a set of slides to make an animation happen that diffuses a complex topic that breaks it 

down into these simple steps that they can then grasp. (P3) 

Instructional diversification within the lecture hall.  In an effort to diversify instruction 

within the lecture hall, faculty members voiced their use of a variety of instructional techniques.  

The first included question and answer and classroom discussion: 

I keep the classroom very dialogue based.  My class is very vocal and will converse with 

me.  I walk around the lecture hall.  I’m not in any one particular location.  The students 

converse with me regularly, even up in the cheap seats; they’ll still answer questions. (P3) 

The second category of instructional variance included the use of case studies and/or 

current events, one faculty member stated, “I have a couple of very specific activities that I do with 

them every semester.  I do the biotech case studies … right before Thanksgiving”  (P1).  Other 

faculty discussed the use of current events as relevant cases or examples for their instructional 

content: 

We talk about current events, especially when we talk about microbes.  In some of the cases 

you see with peanut butter, with the salmonella, I try to bring some of those things and ask 

“what have you heard about this?”  You know, “how does this relate to what you’ve heard 

in the news with the salmonella outbreak in peanut butter? (F1)  

The use of current events as a method of instruction was echoed by another faculty participant: 

We have a discussion going on about something that came out in the newspaper.  Let’s say 

that it’s a controversy about high fructose corn syrup, or about a food additive, or food 

irradiation is bad for you and things like that. (F2) 

Distinct from her peers, one faculty member indicated how she infused her international 

experiences into her lectures in the form of storytelling and/or case studies, “I have written a few 

examples internationally from different experiences in agronomy, and I would bring those examples 

in as a project in the course, as part of something they would do” (P2). 

With a desire to get her students moving in class, one instructor revealed her method for physically 

engaging her students within the lecture hall through an active learning technique:   

I actually have an activity where I make them do a seed necklace.  They get their little seed 

in a plastic bag on Tuesday and I say you bring it back to class on Thursday and draw it 

on your quiz and you’ll get extra credit.  What better way to learn about seed germination 

than to have it in your hand, looking at what happens? (P1) 

We found it noteworthy that this instructor, who sought out multiple teaching method sources, also 

implemented multiple engaging methods within her lecture.   

Another participant designed a scholarly poster session where students applied what they 

learned in lecture to a practical context.  The session included a question and answer time with 

peers and faculty experts within their department: 

They have to work on that topic and make a poster ... at the end of the semester and the 

last week of classes, I bring poster boards downstairs in the main floor, and all of the 

students come.  And then I invite everyone from the food science department.  It’s like a 

poster session.  And I have other faculty go in and ask them questions about their topic and 

a lot of the posters are very creative. (F2) 

Finally, faculty viewed field trips as an extension of the lecture educational environment.  
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They perceived the location of the field trip as being a place where lecture meets real world 

application:  

[I] take them to places for field trips, to a meat packing plant with animals being 

slaughtered, food being processed ... It is like “boom” this is where our food comes from.  

So it is a very rude awakening but we all get on the bus together and we talk about it on 

our way in and talk about what we saw on the way back - to process it a little bit. (A1) 

A second faculty member reiterated this thought by providing that:  

We do field trips. I take them to (a local processor) where they take them through the whole 

processing plant.  They get to see everything! (F1) 

It is evident that participants viewed “lecture” as having several meanings.  First, it was 

viewed as a physical location where their course was taught.  Next, faculty perceived lecture as an 

educational environment that influenced their instructional practice.  This was the case with the 

physical lecture hall layout as well as the educational extension of field trips.  Lastly, participants 

viewed lecture as a method for instruction.  

As part of their instruction many faculty described using a variety of methods to enhance 

their lecture.  These methods included technological enhancement, discussion or question and 

answer, case studies or current events, storytelling, active learning, and scholarly presentations.  

While many of these methods assist in further engaging the learner, they are often considered to be 

more teacher-centered than student-centered.  

The laboratory setting as a location and teaching method.  The second thematic 

category summarized faculty perceptions of the laboratory.  As previously discussed, the majority 

defined the lab as an educational environment, location and teaching method.  However, the 

instructional methods used in the laboratory varied.  A majority of participants professed using the 

laboratory as a venue to teach students technical skills, specifically using direct instruction.  Such 

skills included calibrating microscopes, dissection techniques, experiment preparation, and DNA 

extraction: 

We do microscope work and they grow plants, they look at plants, they measure plants, 

they do experiments with different pot sizes and different soil volume.  We have a mineral 

and nutrition experiment where we take nutrients away, we give them too much and they 

have to observe and see what happens.  We have one with growth regulators, when we 

spray them.  I ask them ‘do they get big?  Do they get small?  Can I shrink the plant by 

spraying it with something?’  We don’t shrink plants, we’re not magicians, what really 

happens? (P1) 

Another faculty participant added similarly:  

They’re using microscopes, dissecting plants, doing experiments, running gels, extracting 

DNA, so it’s very much an active process. (P3)  

In an effort to enhance instructional variability, animal science faculty discussed using both 

demonstration and problem-solving instruction as part of their instructional practice: 

With the labs I will typically make a few open remarks where the students will come up 

front and stand around the table in front of the chalkboard.  We will go through the skeleton 

and let’s say we dissect the digestive tract.  I will dissect the pig’s digestive tract on the big 

table first, and they are all around and they see how I go through the parts systematically.  

That then gives them the base knowledge to go back and work with the ruminant tract, and 

be able to see how it is different as they go through all those different parts. (A2) 

Adding further evidence to this approach, the other animal science faculty participant 

added: 

When I get them in the lab, I do not give them too much information up front.  Then they 

have to cut it open and figure it out and go back to the references.  Some of the kids get 

carried away and want to go find the eye bones and the tongue bones. (A1) 

The hybrid demonstration or problem-solving technique seemed to enhance student 

learning on two fronts.  First, students had to solve a problem by transferring their digestive 
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knowledge from that of a pig to a ruminant system in a systematic way.  Second, a few students 

seemed to be motivated by the opportunity to apply their knowledge gained in lecture as they 

explored anatomy beyond the scope of the assignment.  

Faculty in food science also used problem-solving techniques utilizing ice cream as the 

educational context.  One faculty member described how they manipulated the laboratory 

environment to create multiple problems that students needed to work through and evaluate.   

I have one group go through the normal process of making ice cream the way it’s supposed 

to be, and then I’ll have one lab that uses half-and-half milk instead of whole milk so now 

the fat content has changed.  As far as processing I might say, well the normal procedure 

uses x amount of sugar, I modify it and add three times as much sugar.  What does that do 

to the freezing process?  How does that affect the freezing time?  It depresses it, right?  

Because it’s going to take longer to freeze since there’s more sugar.  So they get to see the 

impact of ingredients and processing methods on the final product quality. (F1) 

Other faculty provided less structure in their laboratory instructional practice.  One plant 

science instructor used inquiry-based instruction, further shifting the responsibility of learning to 

the students: 

On homework, where they have a problem situation and they have to identify that problem, 

maybe there is no right answer so that they feel they can think through and logically tell 

me what they are thinking.  So I know if their logic goes closer to the reality of the problem 

or further away. (P2) 

It is important to note that not only did the instructor use inquiry-based learning to focus on the 

scientific process with her students; she also used it to evaluate the base knowledge and learner 

process of her students.  

Teaching methods outside of the classroom.  During data analysis, a third category 

emerged.  This category was distinct in that it did not include teaching methods used in either the 

lecture or laboratory component of participant courses.  This thematic category includes the 

promotion of student learning outside the confines of the previously described educational settings.  

Methods implemented by faculty within this category included small group work and virtual 

workgroups: 

I use online virtual work groups using Blackboard Vista™ … we may have a discussion 

going on about something that came out in the newspaper… I put the students in random 

groups so I don’t select who goes into which group.  In real life you don’t choose who you 

get to work with so I make them do that. (F2) 

Providing evidence of their use of small groups, one faculty member added: 

I use group [small group] study.  I have them do a group assignment that was part of the 

photosynthesis and respiration homework.  I tell them that they can work in groups, 

however, they have to independently turn in the assignment so that they can learn from 

each other. (P2) 

Faculty implemented both virtual and face-to-face group work assignments as they identified a 

need for students to socialize and learn from each other.  More specifically, the food science 

professor used group work to prepare students for situations they may face in their respective 

professions.  

Most of the teaching methods were deemed to be teacher-centered.  Even though 

participants viewed their educational practice as being more “hands on” in the laboratory, the 

faculty members involved were more concerned with what they were teaching as opposed to what 

students were learning.  Comments from faculty throughout the interviews focused mostly on what 

they were doing in the classroom relative to teaching.  Little or no time was spent focusing on the 

activities of the learners in their classes. Table 2 provides a brief summary of the emergent themes 

for each research question. 
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Table 2 

 

Summary of Themes For Each Research Question 

Research Question Emergent Themes 

 

1. How Do Faculty Learn 

Instructional Methods? 

a. Informal observation 

b. Class inheritance 

c. Intuitive instruction – self-taught, trial-and-error 

 

2. What Methods Do Science 

Faculty Use in Introductory 

Courses? 

a. The lecture hall as a location and method of teaching 

b. Instructional diversification within the lecture hall 

c. The laboratory setting as a location and teaching 

method 

d. Teaching methods outside of the classroom 

 

 

Conclusions and Recommendations 

 

In our quest to examine how agricultural life science faculty learned to teach and then apply 

instructional methods, we were able to identify three conclusions (i.e., assertions).  First, we 

concluded participants had little or no formal training in educational teaching methods.  This 

assertion substantiated what has been known for decades—faculty are not prepared to teach and 

they learn to teach by trial and error (Academy of Distinguished Teachers, 2002; Davis & Beyrouty, 

1995; Murray, 1987; Scarlett, 2004; Whaley & Wickler, 1992).  In lieu of formal instruction, 

faculty professed acquiring instructional methods through informal observations.  However, the 

foci of their observations varied.  Several participants replicated teaching methods experienced 

from their undergraduate and graduate education.  This conclusion supported Lortie’s theory of 

apprenticeship of observation (1975). Yet, one participant took her training one step further by 

individually exploring several literary sources, professional organizations, peers who were formally 

trained in educational delivery, and educational workshops.  Overall, faculty expressed a sense of 

pride in surviving the “trial by fire” approach to learning effective teaching strategies and exhibited 

motivation that teaching was an important role as a professor (Altbach & Lewis, 1997; Davis & 

Beyrouty, 1995).  

Results indicated faculty had limited to no access to resources concerning instructional 

training.  Therefore, it is recommended that instructional programming for both current and future 

faculty consisting of elements of learner-centered instruction be developed using contextualized 

examples rather than broad-based pedagogical application.  More specifically, programs 

concentrating on faculty instructional development could adapt the practices modeled, and as they 

are experienced, within the plant, animal and food science courses.  Finally, faculty development 

specialists should consider the developmental stage of the participating faculty (inexperienced, 

reflective practitioner, other).  In this way, instructional strategies could vary for graduate teaching 

assistants, novice faculty, and veteran professors.  

Our second conclusion pertained to participants’ perception of lecture and laboratory as 

a location, educational environment and teaching practice.  Participants assumed that all 

instruction within the lecture hall, whether discussion-based, question and answer, or case studies 

was considered “lecture.” Similarly, the laboratory setting was the location to deliver “hands-on” 

teaching techniques, which applied lecture content to practical context.  Even if the technique was 

a demonstration, the fact that it occurs in the laboratory made it a “lab.”  This way of thinking 

demonstrated by the participants supports the proposition that teaching is a highly contextualized 

experience (Kreber, 2002).  As such, faculty considered “lecture and laboratory” as their teaching 
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experience—location, environment, and practice. 

Little distinction was given to the specific teaching methodology in the minds of the 

participating faculty, it was based upon the location where the instruction took place that gave a 

technique its designation.  To further illustrate, during interviews, participants had to be prompted 

to think of specific teaching methods that they used other than lecture while in the lecture hall.  

Even though they were aware of techniques such as using current events, problem solving, and 

discussion, they were unable to articulate these as being different than lecture since they occurred 

in the lecture hall.  The same was true for the laboratory setting.  This may suggest that faculty in 

this study were not as reflective about their practice as informed by scholarly teaching (Hubball, 

Collins & Pratt, 2005). 

It was evident that epistemological and linguistic barriers exist between educational 

disciplines and science educational practice at the collegiate level.  Further research is needed to 

gain a deeper understanding of the mental frameworks that inform how life science faculty teach, 

which is supported by Pryor, Sloan, and Amobi (2007). This includes a broader examination of 

faculty knowledge and understanding of educational delivery and practice.  

Finally, data revealed that the majority of instruction described was teacher-centered.  In 

all but one case, faculty viewed their teaching strategies through the lens of their own challenges 

in getting their course information taught, while focusing heavily on the ease of content delivery 

(i.e., lecture).  This conclusion supported Conti’s (2004) assertion that lecture is “currently the 

dominant approach throughout all levels of education in North America” (p.77), and Liu, Qiao, and 

Liu’s (2006) finding that 80% of graduate teaching assistants were teacher-centered.  Further, 

Wardlow and Johnson (1999) found that faculty in a college of agriculture felt most comfortable 

with traditional teaching methods such as lecture and discussion.  Consistent with Lortie’s theory 

of apprenticeship of observation (1975), the teaching strategies employed by the faculty were 

largely influenced by the ‘way they were taught.’  This theory has important implications when 

applied to university faculty, many with no formal education in the teaching and learning process 

and who were trained in a heavily lecture based educational system (Estes, 2004).  

Regardless of the teaching method used, faculty viewed student reactions to their teaching 

as secondary to what was comfortable or what allowed them to cover the course material efficiently.  

While there was some variability in instructional delivery in both the lecture and laboratory portions 

of their courses, the majority of instructional practice described was deemed to be teacher-centered 

when transposed along a teacher-centered/student-centered continuum (Conti, 2004).  Faculty play 

a major role in what students experience in classrooms (Umbach & Wawrzynski, 2005), and this is 

particularly important for introductory college courses that serve as gateways for students pursuing 

STEM majors and careers (Labov, 2004) and particularly for students who may be least prepared 

to pursue STEM careers (Cruce, Wolniak, Seifert, & Pascarella, 2006). 

In an effort to enhance the effectiveness of participant instructional delivery, we 

recommend faculty be taught to apply several student learning theories with a specified course in 

mind.  Although faculty used multiple teaching methods in their introductory science courses, 

faculty struggled to articulate an understanding for how each of the methods contributed to their 

students’ comprehension of course material.  Reflection plays an important role in teacher 

development (Scanlon, Care, & Udod, 2002; Schön, 1987) and exploration of these theories may 

assist faculty in associating student-learning processes with content delivery.  Life science faculty 

and education faculty should collaboratively engage in discussions surrounding the responsibilities 

associated with student learning.  Venues and discussions such as these could be fruitful in 

developing philosophies and practices pertaining to the teacher-centered/student-centered 

continuum (O’Neill & McMahon, 2005).  This recommendation is supported by Harder et al. 

(2009) who found that agriculture faculty were interested in faculty development programs to learn 

how to engage students in learning and use active learning strategies. 
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When considering the importance of STEM education nationally, it is evident that an 

emphasis on faculty development in the understanding and use of learner-centered teaching 

strategies is needed.  Faculty engaged in teaching students enrolled in university introductory 

science courses need to be equipped with the knowledge and skills to effectively facilitate student 

learning in STEM fields. In order to accomplish this, further study is needed to understand difficult 

science concepts in introductory courses that are challenging for students to learn and for teachers 

to teach in order to better comprehend the cognitive activities involved in this process.  
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Enhancing the Capacity to Create Behavior Change: 

Extension Key Leaders’ Opinions about Social 

Marketing and Evaluation 

 
Laura A. Warner1 

 

Abstract 

 

Extension educators endeavor to create and measure outcomes beyond knowledge gain.  The 

purpose of this qualitative study was to explore the role of social marketing as a method for 

creating behavior change within the University of Florida Extension system through key leader 

opinions.  Additionally, the study sought to identify perceptions about program evaluation and 

training needs related to this area.  Semi-structured interviews were conducted with key leaders 

at the local, regional, and state levels within Florida Extension.  Overall, the participants saw 

great potential in applying social marketing to Extension programming, and identified 

knowledge, resources, and terminology as key barriers to Extension agents’ adoption of this 

approach.  In discussing program evaluation related to behavior change, the key leaders 

expressed strong interest in the creation of standardized evaluation tools and the provision of 

professional development training to support social marketing and evaluation competencies.  The 

interviews revealed substantial confusion between the terms social marketing and social media. A 

recommendation is made to revisit the term social marketing within Extension, and for educators 

to consider alternate terminology to eliminate confusion.  Implications of the study point to the 

development of training opportunities that empower Extension professionals to encourage and 

evaluate behavior change.  It is suggested that Extension professionals are already employing 

many elements of social marketing. Finally, a blending of the Conceptual Programming model 

with the social marketing process is discussed as a means of structuring Extension program 

planning when using social marketing. 

 

Keywords: Social marketing, behavior change, key leaders, program evaluation, professional 

development, Extension, needs assessment, barriers, benefits 

 

Extension’s ability to create and demonstrate real change in their clientele is the key to 

accountability and funding.  Extension professionals have been encouraged to incorporate 

behavior changes and Social, Economic, and Environmental (SEE) conditions, the strongest 

levels of program outcomes (Rockwell & Bennett, 2004), into their evaluation plans.  Extension 

educators should focus on these higher-level outcomes when seeking to make changes in their 

community, as knowledge-based approaches have not proven to be strong conduits to creating 

behavior change (Frisk & Larson, 2011).  As such, Extension professionals should concentrate on 

behavioral objectives and behavior change techniques over knowledge gain and solely 

informational approaches when planning and implementing programs (Clements, 1999; Pratt & 

Bowman, 2008).  Social marketing has been documented as an “attractive alternative to 

information-intensive campaigns” (McKenzie-Mohr, 2011, p. 8).  

There is substantial evidence that social marketing is an effective strategy for creating 

behavior change (McKenzie-Mohr, Lee, Schultz, & Kotler, 2011; Rogers, 2003). The social 
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marketing strategy has been used to encourage behavioral changes related to many community 

issues including recycling, water and energy conservation, childhood obesity, public health 

initiatives, and waste reduction (Andreasen, 2006; Kotler & Lee, 2008; Lee & Kotler, 2011; 

McKenzie-Mohr, 2011).  A review of the literature reveals much success in using social 

marketing techniques to encourage behavior change. However, there is a relatively modest 

amount of current literature that documents the application of social marketing to Extension 

programs, despite the fact that this approach to programming has been deemed as highly 

applicable to Extension and adult educational efforts (Skelly, 2005).  

Social marketing is a distinct discipline that borrows principles from traditional 

marketing and social psychology and applies them to influencing an audience’s behavior to 

benefit both the community and the audience members (Kotler & Lee, 2008; McKenzie-Mohr, 

2011; McKenzie-Mohr et al., 2011). Recently, the European Social Marketing Association, the 

International Social Marketing Association, and the Australian Association of Social Marketing 

provided a consensus definition:  

Social Marketing seeks to develop and integrate marketing concepts with other 

approaches to influence [behaviors] that benefit individuals and communities for the 

greater social good.  Social Marketing practice is guided by ethical principles.  It seeks to 

integrate research, best practice, theory, audience and partnership insight, to inform the 

delivery of competition sensitive and segmented social change [programs] that are 

effective, efficient, equitable and sustainable. (Lefebvre, 2013, para. 1) 

While many definitions of social marketing exist, they share a number of key principles. Social 

marketing: endeavors to change behavior for individual and community good as opposed to 

profit; targets a segmented group within a larger population; uses research to understand the 

audience and define its perceived barriers and benefits; and creates behavior change through a 

number of tools (Andreasen, 2006; Kotler & Lee, 2008; McKenzie-Mohr, 2011; McKenzie-Mohr 

et al., 2011).   

Social marketing is a comprehensive strategy that can guide programming, and its strong 

focus on an audience’s needs makes it highly relevant to Extension.  A key characteristic of social 

marketing is that the behavior changes it produces must be beneficial to the community and the 

individuals who live there, in contrast to commercial marketing where profit is often the goal 

(Lee & Kotler, 2011).  Practitioners applying this approach select a target audience and then 

identify specific behavioral objectives that are desired outcomes of a program (Lee & Kotler, 

2011). Social marketing uses audience segmentation, recognizing the “likelihood that they will 

clump together in meaningful ways” (Andreasen, 2006, p. 105), and therefore targets a key 

segment or segments of a population with focused messaging developed based on the unique 

attributes of the audience.  Social marketing objectives might dictate that the audience accepts a 

new behavior, modifies or discontinues an existing behavior, or rejects a potential future behavior 

(Lee & Kotler, 2011).  Research-based needs assessments are used to better understand the 

unique set of audience’s perceptions surrounding the desired behavior, what may prevent them 

from making the change, and what might encourage the change (McKenzie-Mohr et al., 2011).  

This research may be comprised of some combination of focus groups, interviews, surveys, 

observations, publicly available data, and other forms of data collection (McKenzie-Mohr et al., 

2011).  This research provides the practitioner with a clear understanding about how an audience 

feels about a system or activity, what behaviors are currently competing with the desired 

behavior, and the barriers and benefits they see to making specific behavioral changes.  This 

information forms the foundation of a marketing mix or strategy, incorporating product, price, 

place, and promotion (4Ps), another element borrowed from traditional marketing (Lee & Kotler, 

2011).  

The tools that can be used as part of a comprehensive social marketing strategy include 

using communications, incentives, disincentives, commitment, prompts and reminders, social 

diffusion, and emphasis of social norms (Andreasen, 2006; Kotler & Lee, 2008; Lee & Kotler, 
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2011; McKenzie-Mohr, 2011; McKenzie-Mohr at al., 2011).  As a step in the social marketing 

process, pilot testing is typically conducted with a smaller segment of the intended audience to 

ensure effectiveness prior to broader implementation and evaluation (McKenzie-Mohr, 2011).   

Extension is said to be “one of the world’s most successful change agencies” (Rogers, 

2003, p. 391) and a major purpose of the Extension model is to solve individual problems at the 

local level, delivering solutions in the form of research-based information (Cooperative State 

Research, Education, and Extension Service, n.d.).  Congruently, social marketing intends to 

benefit the community by using an understanding of the clients’ needs, perceptions, and 

preferences to encourage positive behavior changes.   

While social marketing has been identified as a promising process for creating behavior 

change (Rogers, 2003), it is still underutilized within Extension. Further, the evaluation and the 

reporting of outcomes and impacts resulting from behavior change programming remains critical 

in demonstrating the value of Extension programming to clients and stakeholders.  

Behavior change is key to the full circle of programming activities, from program 

planning and implementation through the evaluation process.  This study was conducted to 

explore the perceived role of social marketing and related evaluation activities in the context of 

Extension-encouraged behavior change.  

 

Purpose and Objectives 

 

The National Research Agenda from the American Association for Agricultural 

Education has acknowledged that outreach activities must continually evolve to serve changing 

consumer behaviors and emerging technologies (Doerfert, 2011).  Particularly, the National 

Research Agenda recommends a focus on determining the “knowledge, skills, and support 

systems that facilitate decision-making and adoption processes by individuals and groups” and 

identifying “potential gaps in knowledge ... and other factors that constrain effective 

communication and education efforts to various target audiences” (Doerfert, 2011, p. 8). 

Furthermore, the National Research Agenda recommends identifying the factors that influence 

change processes and outcomes in order to encourage positive community transformations 

(Doerfert, 2011). 

The purpose of this study was to explore and document University of Florida Extension 

key leaders’ opinions related to the use of social marketing and evaluation of programs intended 

to lead to behavior change.  Further, the study explored perceived barriers to adopting social 

marketing techniques and documented training needs related to encouraging behavior change.  

The findings of this study are intended to frame future educational offerings.  The objectives that 

guided this study included the following:   

1. Describe University of Florida Extension key leaders’ opinions towards 

the use of social marketing in creating behavior change. 

2. Describe University of Florida Extension key leaders’ opinions towards 

the current methods for evaluating behavior change. 

3. Capture and document University of Florida Extension key leaders’ 

suggestions for improving these areas. 

 

Methods 

 

The conceptual framework that guided this study was Boone, Safrit, and Jones’ 

Conceptual Programming Model (2002).  This model illustrates the programming process in adult 

education.  Basic assumptions made by this model include the following: the ultimate goal is 

change in behavior in the adult learner, learning is a decision-making process, programming is a 

collaborative effort, and adult educational programming is an interrelated system (Boone et al., 

2002).  This model organizes educational programming into three critical processes: planning, 
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design and implementation, and evaluation and accountability.  The planning process is intended 

to maintain collaboration with the target learners and their “leader and stakeholder groups in 

collaborative identification, assessment, and analysis of their educational needs” (Boone, et al., p. 

76).  The ability to connect with one’s target audience “requires that adult educators, as change 

agents, identify closely with the formal and informal leadership of that [audience]” (Boone et al., 

2002, p. 132).  For this reason, the key leader approach to program planning is an ideal strategy 

for uncovering the needs of an educational organization. 

This study was conducted using semi-structured interviews with key leaders in the 

Florida Extension system.  The perspective of constructivism guided this study in that the focus 

was meaning-making in the mind of the researcher (Crotty, 2003).  Interviews with key leaders in 

the UF/IFAS Extension system were used by the researcher to develop a deep understanding of 

the topic (Crotty, 2003; Yilmaz, 2008).   

Interview questions were developed and then submitted to a panel of expert qualitative 

researchers with experience in social marketing techniques and Extension for review.  The 

panel’s revisions and modifications were incorporated into a final interview guide.  This guide 

was used to ensure that the same lines of inquiry were explored in each interview while allowing 

meaningful conversation to build around each topic (Patton, 2002).  The questions that were used 

to guide the interviews included  “What do you know about social marketing?”; “Should the role 

of social marketing change in Florida Extension?”; “What do you see as the barriers to 

Extension's use of social marketing principles?”; “How would you like to see Extension 

evaluation change?”; “What would motivate Extension agents to adopt these changes?”; and 

“What do you see as the barriers to making these changes?”.  A neutral approach to the discussion 

was used to develop rapport (Patton, 2002).  The questions served as talking points for more in-

depth conversation; as ideas were discussed, follow-up questions were asked of participants based 

on their responses.   

 

Interview Protocol 

 

Most of the interviews were held either in person or through video conferencing in order 

to develop rapport and allow for observation of participants’ reactions.  One interview took place 

by telephone in order to accommodate the needs and comfort level of the participant.  No specific 

time constraint was specified, and key leader interviews ranged from 45 to 60 minutes in length 

based on how much participants shared about the topic (Patton, 2002).  Participants were assigned 

an alphanumeric code and later a pseudonym in order to maintain confidentiality. A meaningful 

interview was facilitated through the use of an organized interview plan, entering the dialogue 

conversationally, allowing for spontaneity of the respondent, and using a terminology that was 

mutually understood (Erlandson, Harris, Skipper, & Allen, 1993).   

Prior to commencing this study, this research protocol was reviewed and approved by the 

University of Florida Institutional Review Board (Protocol #2013-U-1113). 

 

Key Leader Identification 

 

Boone et al. (2002) recommend combining at least two methods of key leader 

identification, and therefore this study incorporated the positional approach paired with the 

reputational approach.  The positional approach identifies leaders who are in stations of formal 

authority, such as administrators.  The reputational approach employs well-informed members of 

a population to identify leaders who are active in decision-making.   

To identify key leaders through the positional approach, a statewide directory was consulted 

and a list of leaders was developed based on formal rank within the Florida Extension system.  To 

identify key leaders through the reputational approach, 12 individuals were randomly selected 

from a pool of all state and county personnel with Extension appointments and asked to identify 
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persons within the Florida Extension system who exhibited the following qualities (Boone et al., 

2002):  

 make decisions and/or influence decision-making within the Florida Extension system; 

 are well-respected within the Extension community at the local and/or state level; 

 adhere to standards that reflect the principles, ethics, and values of the Florida Extension 

system overall; and 

 engage in community events and/or social issues. 

The key leaders that emerged on both lists comprised the pool of potential interview 

respondents.  This pool included county and district Extension directors, upper administration, 

and state and county Extension faculty.  The leaders were ranked based on their formal position 

and frequency of which they were identified by the reputational approach.  The aim was to 

interview leaders who represented local, regional, and state levels of leadership.  The positional 

approach yielded a list of 146 individuals and the reputational approach yielded 37 individuals. 

There were 26 individuals who emerged on both lists. These were considered the pool of key 

leaders for the study.  The 26 key leaders were prioritized using their formal position and the 

number of times their names were identified during the reputational approach. A sample size was 

not established prior to this qualitative study (Dooley, 2007).  The objective was to conduct as 

many interviews as were needed to reach data saturation, or a point of recurrence (Lincoln & 

Guba, 1985).  As such, interviews were conducted with key leaders until data saturation was 

confirmed, which occurred after six interviews had taken place.   

 

Data Collection and Analysis  

 

Field notes were collected during the interviews, and used to reconstruct the dialogue 

afterwards.  To ensure rigor and trustworthiness, reflections were made, additional notes were 

taken, and data were clarified immediately after each interview (Patton, 2002).  The data 

collected during the interviews were analyzed using the constant comparative method (Lincoln & 

Guba, 1985).  When conducting this type of data analysis, “[t]here is a continual interplay 

between the researcher, his or her data, and the theory that is being developed” (Fraenkel & 

Wallen, 2008, p. 429).  The constant comparative method includes three major stages.  First, line-

by-line coding was conducted and draft names were assigned to categories; second, individual 

categories were intensely analyzed; finally, core themes were developed using specific criteria 

(Dooley, 2007).  

Credibility and trustworthiness were established by conducting peer debriefings and by 

including study participants in a review of the research findings (Lincoln & Guba, 1985).  During 

the interviews, member checking was conducted to verify accuracy of written notes.  Member 

checking shifts the validity procedure to the participants (Creswell & Miller, 2000) and has been 

considered “the most crucial technique for establishing credibility” (Lincoln & Guba, 1985, p. 

314).  In addition to conducting member checks during the interviews, the raw data and 

aggregated emerging themes were shared with participants following initial data analysis. 

Participants were asked to comment on accuracy to ensure that the overall findings were accurate 

and realistic (Creswell & Miller, 2000).  This method provides credibility to the study by 

allowing participants to react to both the data and the final findings (Creswell & Miller, 2000).  

Finally, experts not associated with the study were engaged in a peer debriefing to further 

establish credibility.  Peer debriefing is a process where professionals who are knowledgeable 

about the topic and external to the immediate study are consulted for feedback related to the data 

analysis and insights emerging from the research (Erlandson, et al., 1993).  This valuable process 

can help to improve the analysis and redirect it when necessary.  The individuals selected to 

conduct the peer debriefings are experts in behavior change and program evaluation.  
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Findings 

 

A number of core themes emerged related to the study’s three objectives. 

 

Describe University of Florida Extension key leaders’ opinions towards the use of social 

marketing in creating behavior change.  (Objective 1). 

 

Social Marketing- Underused and Misunderstood. The interviews were initiated with 

discussion about what each interview participant knew about the topic, purposefully excluding a 

detailed description of social marketing.  The term social marketing was confused with social 

media by each one of the interview participants.  Despite the fact that each individual ultimately 

did have some level of knowledge about social marketing prior to their interview, each began 

speaking about social media platforms when asked what they knew about social marketing.  

Before proceeding further with the interviews, a thorough description of social marketing was 

provided to each respondent to clarify the context.  After receiving the description, each 

participant exhibited varying knowledge about social marketing, and each had at least minimal 

understanding of the approach.  Much discussion related to issues with terminology followed the 

clarification.  

Comprehensive social marketing campaigns are used minimally in Extension, but this 

approach has great potential for many programmatic areas.  Certain principles of social marketing 

are already being used throughout Extension. Helene said “I believe we are using elements of 

social marketing already”.  Subject Julia said “social marketing is used by Extension to an extent 

in that our advisory committees help us to identify needs … and in that we use clients to plan 

programs based on needs”.  One subject also referenced the Florida Extension Roadmap, which 

was developed based on substantial input from target audience members and stakeholders.  

There are a number of individual elements of social marketing being used within 

Extension without the intention to conduct complete social marketing campaigns.  Subject CA3 

described the social marketing strategy as having “tremendous potential” for Extension, and 

thought that Extension was currently only “playing on the fringes” of this approach.  This 

respondent elaborated on specific initiatives being used to program to segmented audiences 

within the Florida Extension system.  After the social marketing approach was explained in 

greater detail, much discussion covered the applicability of the social marketing model to 

Extension programming.  The two are inherently compatible.  

Barriers and Benefits to the Use of Social Marketing in Extension. Knowledge is one 

of the most prominent barriers to the potential use of social marketing within Extension.  Most 

Extension agents do not currently have the understanding needed to use social marketing.  

Extension faculty are trained and hired on subject area as opposed to program planning and 

implementation skills.  With this barrier identified, many of the respondents suggested that 

education should be developed for Extension agents and specialists alike.  Participants felt that it 

would be necessary to learn to craft messages based on specific audience needs in order to use a 

social marketing approach.  Several participants indicated that either they or the Extension agents 

they work with would be uncomfortable trying to tailor messages.  Julia explained, “support and 

help with terminology and wording for program descriptions is one of the biggest needs we 

have”. 

A second major barrier to adopting social marketing is the amount of resources it takes to 

properly understand a target audience and their specific behavior and barriers. These resources 

include planning, time and money.  Patrick suggested that “a barrier to the use of social marketing 

… is that we look for instant success in Extension”.  Julian asserted that “the incredible demands 

on [agents’] time prevent them from trying something new”.  The state of Extension means 

everyone is regularly doing more with less time and less money. Additionally, obtaining the level 

of participation needed from audience members and support of administration may serve as a 
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barrier to conducting research-based programming through a social marketing approach.  “To use 

social marketing more in Extension – it would be hard to get everyone to a meeting” (Julia) and it 

would be “extremely difficult getting everyone to the table” (Julian). 

The final major barrier to adopting social marketing is resistance to doing things 

differently, and the “status quo” of doing things the way they have always been done.  Helene 

stated that “[In Extension] we typically do things the way they’ve always been done … that’s 

what works” and Patrick identified a “resistance to doing things differently”.  There is also 

resistance to tailoring a message to a subset of an audience.  Extension is generally of the mindset 

of trying to reach everyone and get them to do everything as opposed to reaching a subset of the 

population with a targeted message. 

Although a number of barriers to Extension’s potential adoption of social marketing 

exist, this approach would be beneficial to Extension in general.  “We need social marketing to 

stay relevant in Extension” (Julian) and with “the proper guidance and education, social 

marketing can be a powerful tool”.  Social marketing applied to existing areas of focus would 

support the creation of more impactful programs.  There is a great value in an approach that 

supports the creation of behavior change.  

Motivations for using social marketing. While a lack of knowledge about the social 

marketing approach is a primary barrier, education and training on this strategy was identified as 

a major motivator to its potential use.  Training needs exist at various levels ranging from raising 

basic awareness to more in-depth training on application methods, techniques, and tools.  Subject 

Julian asserted that for agents to “use social marketing, they would need to know what it is” and 

Patrick felt that “incorporating social marketing into Extension can be done if we educate”.  Julia 

felt strongly that “agents are already good at getting to needs” and that they need help with 

“messaging and finding appropriate terminology for their audience”.  Patrick suggested that “we 

need to engage more in evaluation training” and “provide tools and show how to use them”.  

The discussions about encouraging the use of social marketing centered on providing 

quality education and supporting tools; only one of the respondents spoke about providing 

incentives as a motivator.  

 

Describe University of Florida Extension key leaders’ opinions towards the current methods 

for evaluating behavior change.  (Objective 2).   

 

Program evaluation in Florida Extension. There was consensus among the respondents 

that evaluation is extremely important to Florida Extension.  Subject Julia laughed when the 

conversation turned to evaluation and said, “it’s really important – some days it’s all I do!” and 

shared a number of evaluation activities that were currently in progress.  Helene asserted 

“program evaluation is the most important part of Extension”. 

Extension recognizes that evaluation is highly important to funding levels.  Patrick 

recognized that “good evaluation can increase funding in Extension” and others suggested that 

quality evaluation was important to maintaining current levels of funding.  Patrick suggested that 

financially “downsized states are more prone to vigorous evaluation”.  Evaluation is accepted as 

an important tool for accountability at the individual, county, and state level.  According to 

Subject Julian, “program evaluation is an important tool to tell us what we’re doing right or 

wrong”. Florida does very well in evaluation overall.  While evaluation is recognized as a critical 

piece of Extension programming, and that Florida does very well in this area, there is room for 

improvement.  

Evaluation could be improved and several enhancements related to evaluation were 

suggested.  Helene felt that “program evaluation is the most neglected part of extension” and that 

“we don’t make enough time for program evaluation”.  Julian wants “to see evaluation shift to be 

more client-focused”.  It would be good to see the research better connected in situation 



Warner  Enhancing the Capacity… 

 
Journal of Agricultural Education 183 Volume 55, Issue 4, 2014 

statements (Patrick).  Many Extension agents remain intimidated by evaluation.  Ian felt that “we 

don’t always evaluate what is most valuable or make the time to do things right”.  

The most common type of evaluation being used by Florida Extension agents is the 

measurement of short-term knowledge gain.  “Pretest-posttest and intent to change are the norms 

for Florida Extension evaluation” (Patrick), and “pre-post test and verbal evaluations are the most 

common types used” (Helene).  Julia uses “some pre-post test, mainly posttest, some qualitative 

and knowledge-based questions” with “minimal use of longer-term follow-up”.  “Paper-based 

evaluations and informal shows of hands are the most common evaluation methods [for my 

programs] … but some [agents] are more formal or creative” (Julian).  Julian felt very strongly 

that “personal feedback is a really valuable and important source of data, but can be hard to 

quantify”.  Relatively few agents are following up at three, six, and twelve months, or beyond, to 

determine if behavioral change has taken place, and this is dependent on the specific Extension 

program.  

Ian acknowledged value in behavior change while asserting, “it is not always easy to 

measure behavior change” and “a lack of behavior change does not equate to failure in 

Extension”.  Ian also felt that “we need to make sure that we don’t lose sight of other impacts 

while recognizing the importance of behavioral change”. 

There is a desire to see more long-term follow-up evaluation used. Additionally, there is 

room for improvement in tying findings back to program planning and situation statements.  

Extension professionals have a desire to improve their ability to make decisions using evaluation 

data.  

Barriers and Benefits to Improving Program Evaluation. Educational needs are a 

primary barrier to improving program evaluation.  Helene said, “training would motivate 

extension agents to improve their evaluation” and “workshops that supported agents in 

developing evaluation tools would be helpful”.  The respondents thought that training on 

evaluation would be most beneficial if they were relevant to agents’ areas of expertise as opposed 

to covering general evaluation techniques.  Basic program planning training is wanted.  Helene 

said, “many faculty … are confused as to what constitutes a program”.  Agents should have 

opportunities to be guided through the stages of evaluation instrument development.  The 

preferred time to start training agents in evaluation is when they are developing new programs.  

Identifying appropriate evaluation measures and collecting the right types of data are 

challenges. Julian offered, “we do not always evaluate the ideal things”, and Helene echoed that 

“we are not necessarily capturing the right data”.  Support in selecting the appropriate data to 

collect, choosing methodologies for data collection, and drawing conclusions from evaluation 

data is needed. 

Evaluation training to help agents better connect the research base with outcomes is 

needed.  A key motivator for attending trainings and improving evaluation activities would be if 

these educational opportunities provided them with or helped them to form objectives and 

language that could be used in their annual reporting.  Patrick suggested that “in addition to 

improved reporting, … agents would be motivated to change evaluation practices if the new 

practices supported their speaking to their county decision-makers”.  

There is considerable amount of interest in standardizing evaluation within same 

programs across the state.  Helene told me that, “in addition to training, the provision of 

evaluation templates, online, would be helpful”.  Several participants identified a fragmentation 

in evaluation methods throughout the state, even by agents who teach the same program. 

Interestingly, every respondent suggested that standardized evaluation tools should be developed. 

Standardized tools would be helpful at all levels, from the individual agent, to the county, state, 

and region.  Subject Julian said, “[I] would like to see tools to take off the shelf made available” 

and Julia “would like to see pre-configured questions provided”.  “Florida Extension is clamoring 

for evaluation tools” (Patrick).  “An easier, streamlined evaluation system that provides a better 

product would motivate people to adopt new evaluation methods” (Julian).  State specialists in 
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specific subject areas, evaluation experts, and Extension agents should be involved in the 

development of uniform tools.  Standardized evaluation tools should be used to compile data on a 

statewide level while allowing agents the opportunity and flexibility to “pool their own data” 

(Patrick).  

Time is a barrier to improving and changing evaluation activities.  Julia struggled to 

balance the idea that “evaluation is really important” while “[evaluation activities] take away 

from primary responsibilities”.  Not all Extension professionals recognize that evaluation is a part 

of the job.   

 Status quo is an additional barrier to changing how evaluation is conducted.  Helene told 

me that in order to make changes, “we need to take away the importance of knowledge gain”.  A 

“lack of encouragement to make changes … at the supervisory level … prevents agents from 

improving on their evaluation” (Ian).  Monetary incentives or certain forms of recognition would 

serve as motivators for improved evaluation.  “Merit-based raises and recognition … such as 

awards … would motivate agents to make changes to their current evaluation methods” (Julian).  

 

Capture and document University of Florida Extension key leaders’ suggestions for 

improving these areas through resource development and training.  (Objective 3).   

 

General training preference is an area in which there is a great deal of diversity.  Some 

very strongly prefer short webinars while others prefer hands-on and in-person training for their 

own individual learning.  “There is simply no one-size fits all when it comes to professional 

development” (Ian). Variety in delivery methods is vital.  “More hands-on training, not just 

lecture, would be appropriate to improve skills on evaluation and social marketing” (Julia).  

Individual mentoring, self-study, micro-webinars, and standard in-service trainings are accepted 

as possible methods for encouraging the use of social marketing and improving evaluation 

activities.  Patrick felt strongly that “a continuous patter of messages for each training area would 

be helpful”. 

There is great merit in using online, technology-based programming to support 

professional development activities.  Julia cautioned that “online training is great but it is hard to 

focus with all of the other demands we have in our offices”.  Helene liked the online format but 

felt strongly that trainings should be recorded so that they could be reviewed by individuals who 

were pulled away or wanted to review materials at a later date.  Julian cautioned that “technology 

is an issue when it comes to distance training” with a laugh.  Helene suggested that webinars may 

be appropriate for raising awareness about a topic, while workshops could be more appropriate 

for encouraging implementation of practices. 

Participants stressed that basic training is needed in the full programming process, from 

needs assessments, through implementation, and evaluation.  Respondents thought that training 

could support programming that better support Extension clients.  Julian thought that “to improve 

our [programming], it is critical to find out what is important to clients” and Helene suggested 

that “we need to work as an organization to serve clients”.  

There was a call for training on various educational methods.  Patrick said “Extension is 

in need of a different mindset … we need to deliver in different ways” and Julian said “there is a 

better way than the old-fashioned meeting”. 

 

Conclusions 

 

This study explored key leaders’ perceptions about creating and measuring behavior 

change in the Florida Extension system.  As a needs assessment, this information will provide 

guidance for the creation of resources and future professional development activities.  Every 

participant confused social marketing with social media, even though each did in fact know what 

social marketing was to some extent.  The researcher shared the term Extension Behavior Change 
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with participants. This term has been used in recent Extension professional development 

activities, and the interview participants were generally in favor of the term.  Participants were 

overall strongly in favor of social marketing as a promising approach to Extension programming. 

There was general consensus that a social marketing approach would not be particularly very 

different from the current approach to Extension programming, but that social marketing 

incorporates a deeper level of research and planning. Several participants pointed out the 

elements they identified as being particularly similar, and all identified similarities among 

existing needs assessments and evaluation activities. 

The social marketing process (McKenzie-Mohr, 2011) is compatible with the Conceptual 

Programming model (Boone et al., 2002) and the two were overlaid to demonstrate this (Figure 

1).  The social marketing steps of audience identification, behavioral goal specification, and 

audience analysis were found to fit within the planning stage of the Conceptual Programming 

model.  Development and pilot testing of strategies fit well within the design and implementation 

phase, and broad-scale implementation and evaluation fit between design and implementation and 

evaluation and accountability.  The synchronicity between social marketing and Extension 

programming with interview participants led to an overlaying of the two models (Figure 1), and 

the resulting graphic could serve as a guide for applying social marketing to Extension program 

planning. 

 
Figure 1. An example of the compatibility of the social marketing process and conceptual 

programming model as applied to Extension programming.  Adapted from Boone et al., 2002, and 

McKenzie-Mohr, 2011.  

 

When approaching behavior change using social marketing, the goal is to reduce 

identified barriers and increase the benefits (Kotler & Lee, 2008; McKenzie-Mohr, 2011).  A gap 

in knowledge was identified as the primary barrier to the use of social marketing within 

Extension programs, and training was identified as a primary motivator to use this approach.  

Limitations of resources such as time, money, and planning barriers are not new to Extension 

(Hill & Parker, 2005) and were identified as barriers to the adoption of social marketing and 

improved evaluation activities.   

When the dialogue moved from the creation of behavior change to the measurement of 

the same, participants were in agreement that evaluation could be improved and suggested several 

improvements related to evaluation.  All participants suggested that standardized tools be 

developed.  
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Parallel to the discussions on ways to improve behavior change capabilities in Florida 

Extension, educational needs were identified as a primary barrier to improving program 

evaluation.  While evaluation professional training is regularly offered, it appears that even more 

frequent and varied learning opportunities would be well received.  Educational programs 

specific to agents’ areas of expertise as opposed to general evaluation techniques were seen as 

valuable, and should be explored.  In contrast, a need for very basic program planning training 

was also emphasized, and both should be offered.  A key motivator for attending trainings and 

improving evaluation activities was to use these educational opportunities to help agents form 

objectives for annual program planning and provide them with information and language that 

could be used in their annual reporting.   

Each of the interviewees commented on general training preferences.  This is an area in 

which there was the most diversity of preference.  Some respondents very strongly preferred short 

webinars while others prefer hands-on and in-person training for their own individual learning.  

All seemed to agree that variety in delivery methods is a key to successfully serving the majority 

of Extension professionals.  

 

Implications and Recommendations 

 

As social marketing was seen as a promising approach to programming, Extension agents 

should consider incorporating this methodology into their programs.  While Florida Extension 

overall has not used social marketing to any great extent, the interviews revealed that many 

Extension professionals are currently using certain elements of social marketing, and that this 

approach has great potential.  It would be advantageous to explore ways to expand those elements 

into complete social marketing campaigns.  To provide an example, the respondents felt strongly 

that Extension is skilled at researching, identifying, and understanding stakeholders’ needs. 

Because these are essential elements of a social marketing campaign, and this is an area where 

many feel comfortable, it makes sense to empower Extension agents to build complete social 

marketing campaigns from this area, focusing on the social marketing elements with which they 

are less comfortable.  The association of the Florida Extension Roadmap (UF/IFAS Extension 

Administration, 2013) as an information source that would be beneficial to a social marketing 

campaign is indicative of the possibility of integrating social marketing into existing 

programming approaches. 

Based on the confusion that the terminology created in the interviews, it would be 

advantageous to examine the choice of wording when referring to social marketing.  The term 

Extension Behavior Change has been offered as a possible choice of term for discussing social 

marketing in an Extension setting, and anecdotally, the term has been well received.  The term 

references the intent to change behavior through Extension programming, and social marketing is 

a key method of doing so.  However, this term could be improved.  This researcher encourages 

discussion about the terminology used with regard to social marketing in the context of 

Extension. With the extent of social media at the forefront of our thinking in personal and 

professional lives, it is likely that this confusion will prevail in many settings, and possibly 

impede our ability to encourage this approach to behavior change. Others should carefully 

consider the choice of terminology, and recognize the possibility for misunderstandings when 

discussing social marketing within Extension.  

Based on the issues with terminology and the synchronicity identified between social 

marketing and Extension programming, it is suggested that one of the issues is that Extension 

professionals need to better understand social marketing not only as a discipline but also as an 

expression of speech. It would be beneficial for Extension professionals to not only have the 

ability to use its elements in program planning and reporting but also articulate what social 

marketing is and what major principles it involves.   
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Interestingly, a literature search reveals little current work on professional development 

to increase the capacity of Extension and outreach professionals in applying social marketing to 

their programs. Interview participants pointed to the need for professional development activities 

that increase Extension and outreach professionals’ competencies in behavior change.  A logical 

next step would be the identification of specific competencies that are needed by Extension 

professionals to apply social marketing to their programming efforts.  Competencies are the 

knowledge, characteristics, and skills that may lead to outstanding performance and can be 

valuable in driving improved performance and organizational change (Stone & Bieber, 1997). 

Once the needed competencies are documented, a needs assessment approach could be used to 

determine which competencies should be prioritized through professional development activities. 

Subsequently, social marketing professional development programs should be developed 

to address the identified priority competencies and reduce the knowledge barrier.  There are a 

wide variety of preferred training options that could support Extension’s creation of behavior 

change and measurement of impacts, and the delivery of training using numerous methods should 

be considered.  According to the key leader participants, online training, webinars, and mixed-

methods training would be appropriate for training related to social marketing and program 

evaluation.  Advanced professional development activities could provide guidance through the 

planning stages of social marketing applications within specific contextual issues addressed by 

participants.  

Further research may reveal ways to reduce the barrier of limited resources, although 

many may consider this a perennial issue.  One recommendation for reducing the resources 

needed to apply social marketing is for tools to be developed to make the process less time 

consuming for Extension professionals. While the very nature of social marketing dictates that 

each campaign would be unique to each individual program and audience, tools that provide 

structure to the planning process, with the unique needs of Extension programming and 

evaluation in mind could be helpful and would be well received. This researcher offers that the 

very elements that make social marketing so relevant to Extension are the elements that can help 

to encourage its diffusion among Extension professionals. The use of social marketing tools, such 

as commitment and social norms, paired with actions to reduce the barriers and enhance the 

benefits of adopting this new behavior, may be the key to facilitating its adoption.  

It was interesting that every single respondent recommended that standardized evaluation 

tools should be developed.  This should be explored. Responses indicate that off-the-shelf 

evaluation tools would be well received.  The state would benefit in that there would be 

additional standardized evaluation measures available to report. Individuals would benefit from 

reduced time and effort in evaluation activities. The organization is currently progressing in this 

direction, and the findings of this study validate these current activities.  

To meet the demand for additional program evaluation instruction, training that guides 

agents through the stages of program planning and evaluation instrument development should be 

offered and expanded.  Educational programs should include methods of identification and 

collection of the most appropriate types of data, and should be structured in ways that guide 

agents through their reporting processes.  It may be beneficial to find ways to provide this 

training so it is available when agents are in the early stages of developing new programs.  

Hands-on programs, individual mentoring, self-study, micro-webinars, and standard in-service 

trainings were all requested as possible methods for encouraging the use of social marketing and 

improving evaluation activities.  Online, technology-based programming should also be offered 

to meet the needs of diverse individuals.   

As the National Research Agenda recommends a focus on identifying the factors and 

characteristics that enable individual and group adoption processes to encourage positive 

community change, it is recommended that research be conducted to explore social marketing as 

a means to encourage behavior adoption among Extension clientele. Social marketing offers a 

number of tools that can be used to encourage change.  These include: incentives, the reduction of 
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barriers and enhancement of benefits, the use of social norms, audience commitment, prompts 

and reminders, and targeted messages (Kotler & Lee, 2008; McKenzie-Mohr, 2011).  It would be 

advantageous to explore these specific tools as means for encouraging the adoption of social 

marketing within Extension.   

In addition to exploring the competencies needed to apply social marketing to Extension 

programming, research is needed to explore the efficacy of this approach to behavior change. 

While they have been well documented in many applications and environments, interventions 

such as the application of commitment and prompts should be further explored within Extension 

programs to determine the possible effect on rate of behavior change and document best practices 

for using this strategy. 

As previously noted, there is a shortage of literature documenting use of social marketing 

to encourage behavior change within the Extension environment. It is hoped that more Extension 

professionals in and beyond Florida will consider applying social marketing to their 

programming, and it is also hoped that those who are using this method of encouraging behavior 

change will publish their experiences to add to the literature and contribute to the conversation 

about this approach.  Social marketing is a promising strategy that can guide programming to 

encourage behavior change, and its ardent focus on an audience’s needs makes it highly relevant 

to Extension.   
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Accessibility and Usage of Technology by  

North Carolina Agriculture Teachers 

 
Maegen R. Williams1, Wendy J. Warner2, James L. Flowers3, and D. Barry Croom4 

 

Abstract 

 

This study examined the integration of technology into the instructional process in North Carolina 

agricultural education classrooms. The study used survey research methodology to collect 

information on the availability of instructional technology and the frequency of instructional 

technology use by North Carolina agriculture teachers. The study found most teachers had access 

to digital projectors and digital cameras. Agriculture teachers also had convenient access to a 

teacher desktop computer and teacher laptop computer. The most commonly used software 

included Internet browsers and software for managing student records. Use of technology by 

agriculture students was less frequent and commonly consisted of Internet searching and use of 

reference materials on CD-ROMs. It is recommended the findings of this research study be used to 

inform future professional development offerings. Also, there should be additional investigation of 

appropriate learner-centered approaches to technology integration and continued research on the 

availability and utilization of educational technology in agriculture classrooms over time. 

 

Keywords: technology integration; instructional technology; agricultural education  
 

In 2009, the National Education Technology Plan, Transforming American Education: 

Learning Powered by Technology, was presented to Congress. The plan calls for “applying the 

advanced technologies used in our daily personal and professional lives to our entire education 

system to improve student learning, accelerate and scale up the adoption of effective practices, and 

use data and information for continuous improvement” (U.S. Department of Education, Office of 

Educational Technology, 2010, p. vi). Specific technological goals have been identified in five 

areas deemed as critical components of the educational system: learning, assessment, teaching, 

infrastructure, and productivity. To achieve these goals, educators must “leverage technology to 

provide engaging and powerful learning experiences, to deliver content, and to develop resources 

and assessments that measure student achievement in more complete, authentic, and meaningful 

ways” (U.S. Department of Education, Office of Educational Technology, 2010, p. v). 

The use of technology continues to increase at a significant rate in our society (Mueller, 

Wood, Willoughby, Ross, & Specht, 2008).  The inclusion of educational technology can improve 

student mastery of content, provide individualized instruction, improve students’ attitudes towards 

learning, prepare students for the workforce, and increase the cost effectiveness of instruction (Boe, 

1989). Alston, Miller, and Williams (2003) stated students should “use technology in learning to 

solve problems, improve productivity, and gain the skills necessary to become contributing 

members of their communities and lifelong learners” (p. 39).  Marcoux and Loertscher (2009) 
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recognized several ways to achieve teaching and learning excellence with technology including 

efficiency, motivation to learn, deep understanding, learning how to learn (21st century skills), 

creativity and content creation, and inclusion of different types of learners.  

Due to the many benefits of using technology in education, a great deal of emphasis on 

incorporating technology in instruction is being exhibited at the national level.  The National 

Educational Technology Standards for Teachers (NETS·T) increase expectations for educators to 

develop and demonstrate digital skills in the classroom. Initially developed in 2000, these standards 

recognize the critical contributions of teachers to a dynamic learning environment enhanced 

through technology. Teachers are challenged to transform their classrooms to “ensure digital-age 

students are empowered to learn, live, and work successfully, today and tomorrow!” (International 

Society for Technology in Education, 2008, p. 4).  

In order for teachers to effectively integrate and utilize technology, they must first have 

access to the necessary hardware and software. In 2010, the U.S. Department of Education, 

National Center for Education Statistics (NCES) provided the data on the availability and use of 

educational technology in public schools.  In fall 2008, this study found an estimated 100% of 

public schools had one or more instructional computers with Internet access and a 3.1 to 1 ratio of 

students to instructional computers with Internet access.  Ninety seven percent of schools had one 

or more instructional computers located in classrooms.  Over half of schools reported having laptop 

computers on carts. Due to the inability to provide one to one computer access in all schools, these 

laptops were shared among classrooms to provide access for student instruction. In public schools, 

14% of all instructional computers were laptops on carts and 51% were located in classrooms.  Of 

these instructional computers, 98% had Internet access.  Whole school wireless network access was 

reported by 39% of schools, while 30% reported wireless access to a portion of the school. Public 

schools also reported providing liquid crystal display (LCD) projectors and digital light processing 

(DLP) projectors in 97% of schools.  Digital cameras were available in 93% of schools and 

interactive whiteboards in 73% of schools (U.S. Department of Education, NCES, 2010). 

In addition to instructional activities, public schools used the Internet and their district 

network for other school related functions.  Eighty seven percent of schools reported using their 

network to provide standardized assessment results and data for teachers to individualize 

instruction and 85% reported use for collecting data for instructional planning.  Online student 

assessment was used by 72% of schools and 65% used their online capabilities to provide high 

quality digital content (U.S. Department of Education, NCES, 2010). 

In agricultural education, a study of Louisiana agriscience teachers concluded the most 

accessible form of technology was teacher email accounts (Kotrlik, Redmann, & Douglas, 2003). 

A more recent study found all Louisiana agriscience teachers had a school email account. 

Additionally, teachers reported using interactive DVDs or CDs, digital cameras, and video players 

(Kotrlik & Redmann, 2009). However, this study also concluded, “many programs still do not have 

access to some of the newer technologies and teachers continue to experience moderate barriers” 

(Kotrlik & Redmann, 2009, p. 72).  

Rogers (2003) described the process of innovation adoption as a longitudinal process 

consisting of a series and actions and decisions. In the Model of the Innovation-Decision Process, 

Rogers identified five stages: knowledge, persuasion, decision, implementation, and confirmation. 

In the fourth phase, implementation, an individual puts an innovation into use (Rogers, 2003). In 

order for implementation to take place, there must be access to the innovation. Consequently, this 

study sought to examine the accessibility and implementation of educational technology in North 

Carolina agricultural education classrooms.  

There is a need for this study because there is limited data on the availability of technology 

and frequency of technology integration, specifically in agricultural education.  Previous data from 

agricultural education studies do not represent some of the most current hardware such as 

interactive whiteboards, classroom response systems, or iPads or recent software appropriate for 

classroom instruction. The integration of instructional technology in agricultural education is an 
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important contributor to engaged learning environments, which reflects Priority Four in the 

National Research Agenda for Agricultural Education (Doerfert, 2011).  

 

Purpose and Objectives  

 

The purpose of this study was to examine the integration of technology into the 

instructional process in North Carolina agricultural education classrooms. The research objectives 

for this study were to: 

 

1. Determine the availability of educational technology in agricultural education class-rooms. 

2. Determine how frequently educational technology is utilized in agricultural education 

classrooms. 

 

Methods and Procedures  

 

The study used survey research methodology to collect information on the availability of 

instructional technology and the frequency of instructional technology use by North Carolina 

agriculture teachers. The population for this study consisted of all middle and high school 

agricultural education teachers in North Carolina (N = 420).  The frame used to determine the 

population was a list of 2012-2013 agriculture teachers provided by the North Carolina Agricultural 

Education Regional Coordinators. 

The survey instrument was developed to meet the objectives of the study. Questions for 

the instrument were adapted from the Educational Technology in U.S. Public Schools: Fall 2008 

and Teachers’ Use of Educational Technology in U.S. Public Schools: 2009 questionnaires 

published by the National Center for Education Statistics in the U.S. Department of Education 

(2010) and an instrument developed by Coley (2012). The instrument was reviewed for content 

validity by faculty members in the Agricultural and Extension Education Department at North 

Carolina State University. 

A pilot study was conducted using 22 Career and Technical Education teachers in North 

Carolina.  Reliability was determined using the test-re-test approach (Ary, Cheser Jacobs, 

Razavieh, & Sorenson, 2006). The instrument was evaluated for significant differences between 

the first and second responses of the 22 participants.  No significant differences were found.  

Therefore, the instrument was determined to be stable over time.  

The survey implementation followed the procedure recommended by Dillman, Smyth, and 

Christian (2009).  A pre-notice letter was sent to subjects prior to the receipt of the instrument.  

Qualtrics, an online survey program, was used to send an email message to all agriculture teachers 

describing the research process, informed consent, and containing a link to the instrument.  One 

week later, each agriculture teacher received another email message containing a link to the 

informed consent and survey instrument.  Two additional reminder email messages were sent out 

over the course of 12 days.  Qualtrics ensured only individuals who had not completed the survey 

were sent reminder email messages.  A thank you email message was sent to all participants 5 days 

after the deadline. Three hundred and four North Carolina agriculture teachers completed the 

survey instrument for a response rate of 72.4%. 

The questions were formatted based on a Likert scale, multiple-choice format, or a listing 

of responses. Section one of the instrument was an introduction to the survey. In section two, 

teachers were asked to identify the availability of teacher-based technology and the frequency of 

use for the available technology.  This section listed various types of technology including devices, 

software programs, and Web services.  The availability of devices question included not available, 

available as needed, and always in classroom.  The frequency of device use utilized a 5-point Likert 

scale ranging from 1 (never) to 5 (daily) with a 3 meaning 2-4 times a month.  The software 
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programs and Web services questions used a 6-point Likert scale ranging from 1 (not available) to 

6 (daily) with a 4 meaning 2-4 times a month.  

The next section of the survey asked agriculture teachers to identify the availability and 

frequency of use of instructional technologies by their students.  The first question was an open-

ended question that asked teachers to provide the number of student computers and tablet 

computers located in the classroom every day and that could be brought into the classroom.  Similar 

to section one, this section listed various types of technology and utilized a 6-point Likert scale 

ranging from 1 (not available) to 6 (daily) with a 4 meaning 2-4 times a month. The final section 

of the instrument included demographic questions such as  age, gender, years of teaching 

experience, number of agriculture teachers at the school, and teaching region. 

In order to improve the response rate, the survey was kept short and the completion time 

was estimated to be less than 15 minutes.  Potential participants received a $1 bill with the pre-

notice letter and were entered into a drawing for two $50 gift cards as an incentive (Dillman, Smyth, 

& Christian, 2009). To address non-response errors, the researcher compared early to late 

respondents, and no significant differences were found (Miller & Smith, 1983).  

 

Results and Findings 

 

The North Carolina agriculture teachers participating in this study were comprised of 57% 

male teachers (n = 173) and 43% female teachers (n = 131).  The average agriculture teacher was 

approximately 37 years old and had been teaching for 11 years.  Teachers were representative of 

all eight regions in North Carolina.  There were 50 from the Southeast Region (16%), 49 teachers 

from the East Central Region (16%), 45 from the South Central Region (15%), 41 from the West 

Central Region (13%), 40 from the Southwest Region (13%), 33 from the Northwest Region (11%), 

27 from the West Region (9%), and 19 from the Northeast Region (6%).  There was considerable 

variation in the number of agriculture teachers per program.  One hundred twenty-seven of the 

teachers taught in a one-teacher program (42%), 121 taught in a two-teacher program (40%), 41 

taught in a three-teacher program (13%), 9 taught in a four-teacher program (3%), and 6 taught in 

a program with five or more teachers (2%). 

The first objective of this study was to determine the availability of educational technology 

in North Carolina agricultural education classrooms including computer operating systems, 

teacher-based devices, student computers, and tablet computers. Over half (51.64%) of the teachers 

reported Microsoft Windows XP was the computer operating system they used most often at school.  

Eighty of the teachers used Microsoft Windows 7 (26.32%), 22 teachers weren’t sure but thought 

it was Windows (7.24%), 21 teachers used Apple/Mac OS X (6.91%), 17 teachers used Microsoft 

Windows Vista (5.59%), 1 teacher used Linux (0.33%), and 1 teacher wasn’t sure but thought it 

was Mac (0.33%).  Other operating systems teachers reported included Microsoft 2007, Microsoft 

Windows 3, and using multiple operating systems such as Windows 7 and XP.  Table 1 displays 

the operating systems teachers used at school. 
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Table 1 

 

Computer Operating System 
  

Operating System N % 

Microsoft Windows XP 157 51.64 

Microsoft Windows 7 80 26.32 

Not sure, but I think it's Windows 22 7.24 

Apple/Mac OS X 21 6.91 

Microsoft Windows Vista 17 5.59 

Other 5 1.64 

Linux 1 0.33 

Not sure, but I think it's Mac 1 0.33 

 
The most available technological device to agriculture teachers in their classrooms was 

projectors.  Other devices teachers had in their classrooms included teacher desktop computers, 

DVD players, teacher laptop computers, older technologies (e.g., VHS, overhead projector), digital 

cameras, interactive whiteboards (e.g., SMART Board, Activboard), and video camera/camcorders.  

Most teachers did not have access to video conference units (61.51%), iPads or tablet computers 

(59.54%), and MP3 players or iPods (55.92%).  Teachers also reported having access to a 3-D 

projector, ELMO, Mobi, a printer/copier/fax, web cam, and wireless Internet.  Table 2 shows the 

availability of various teacher-based devices for instructional purposes. 

 

Frequency of Instructional Technology Use 

 

The second objective was to determine how frequently instructional technology (i.e., 

computers, devices that can be attached to computers, computer software, and web based 

applications) were utilized in North Carolina agricultural education classrooms by teachers and 

students. The most frequently used technological device for instruction was the projector.  Other 

technologies commonly used included teacher desktop computers and teacher laptop computers.  

Technologies used only a several times a year included DVD players, interactive whiteboards (e.g., 

SMART Board, Activboard), digital cameras, and older technologies (e.g., VHS, overhead 

projector).  Document cameras, video camera/camcorders, iPad or tablet computers, classroom 

response systems (e.g., clickers), MP3 players/iPods, and video conference units were rarely used 

by teachers.  Teachers also reported Elmo, Mobi, and power point via TV were devices they used 

for instruction.  Table 3 shows the frequency of use of various devices for instructional purposes. 

 

The most frequently used software program for planning and instruction was an Internet 

browser (e.g., Internet Explorer, Mozilla Firefox, Apple Safari, Google Chrome).  Other software 

programs commonly used included software for managing student records (attendance, grades, 

reporting), word processing software (e.g., Word, Pages), software for making presentations (e.g., 

PowerPoint, Keynote), spreadsheets and graphing programs (e.g., Excel, Numbers), and state-

specific software for administering tests (e.g., Elements).  Software programs used only several 

times a year included video or audio player software (e.g., Windows Media Player, iTunes), 

publication software (e.g., Publisher), and database management software (e.g., Access).  Photo 

creation and editing software (e.g., Photoshop, Picasa), drill/practice programs/tutorials software, 

subject-specific programs (e.g., iCEV, My CAERT), simulation and visualization programs, video 

creation and editing software (e.g., Windows Movie Maker, iMovie), and website composer 

software (e.g., Dreamweaver, Seamonkey) were rarely used by teachers. Word processing software 
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was the only software accessible to all teachers. Only one teacher did not have access to 

spreadsheets and graphing programs and software for making presentations. Other software 

programs used for planning and instruction included Agriculture Experience Tracker (AET), power 

points from Internet, and Pix writer, and Notebook.  Table 4 shows the frequency of use of various 

software programs for planning and instructional purposes. The most frequently used web services 

for planning and instruction were for curriculum planning (e.g., Moodle for blueprints and 

instructional outlines).  Another web service commonly used included data sharing services (e.g., 

Google Documents, Dropbox).  Web services used only several times a year included a learning 

management system (e.g., Blackboard, Moodle), video sharing (e.g., YouTube, School Tube), 

personal website, blog, or wiki, chapter website, blog, or wiki, and social networking websites (e.g., 

Facebook, Twitter, Google Plus, FFA Nation).  Online presentation websites (e.g., Prezi, Animoto, 

Glogster), social bookmarking (e.g., Diigo, Delicious, Pinterest), and photo sharing (e.g., Flickr, 

Picasa) were rarely used by most teachers that had these technologies available.  Other web services 

used by teachers for planning and instruction included Edmodo, Gaggle, AET, and games.  Table 

5 shows the frequency of use of various web services for planning and instructional purposes. 

Computers were more available and used more frequently than tablet computers by 

students.  Students used computers more frequently in the classroom rather than in other settings 

during instructional time.  Computers at another location in the school were used a few times a 

month.  Almost half of the teachers did not have tablet computers available in their classroom 

(48.36%) or in another location in the school (45.72%).  Table 6 displays the frequency of computer 

and tablet computer use during instructional time by students. 

The most frequently performed activity using educational technology by students in the 

agriculture classroom was conducting research (e.g., Internet searching, using reference materials 

on CD-ROM).  Other activities commonly performed were preparing written text (e.g., word 

processing, desktop publishing), corresponding with others (e.g., students, teachers, experts) via 

email, network, or Internet, developing and presenting multimedia presentations (e.g., PowerPoint), 

creating or using graphics or visual displays (e.g., graphs, diagrams, pictures, maps), solving 

problems, analyzing data, or performing calculations, and conducting experiments or performing 

measurements.  Using social networking websites, creating art, music, movies, or webcasts, and 

contributing to blogs or wikis were rarely used by most teachers.  Teachers also reported students 

play games, use Google Docs, use online simulations, and take state-specific standardized tests 

during their classes.  Table 7 lists activities performed by students using education technology. 
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Table 2 

 

Availability of Teacher-based Devices 

 Not Available Available as Needed Always in Classroom 

Technology Type N % N % N % 

Projector 6 1.97 25 8.22 273 89.80 

Teacher desktop computer 31 10.20 23 7.57 250 82.24 

Teacher laptop computer 31 10.20 50 16.45 223 73.36 

DVD player 18 5.92 70 23.03 216 71.05 

Older technologies (e.g., VHS, Overhead 

Projector) 

23 7.57 91 29.93 190 62.50 

Interactive whiteboard (e.g., SMART Board, 

Activboard) 

116 38.16 49 16.12 139 45.72 

Digital camera 35 11.51 155 50.99 114 37.50 

Document camera 112 36.84 99 32.57 93 30.59 

Video camera/camcorder 60 19.74 185 60.86 59 19.41 

Classroom response system (e.g., clickers) 124 40.79 129 42.43 51 16.78 

iPad or tablet computer 181 59.54 81 26.64 42 13.82 

Video conference unit 187 61.51 93 30.59 24 7.89 

Other 262 86.18 18 5.92 24 7.89 

MP3 player/iPod 170 55.92 113 37.17 21 6.91 
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Table 3 

 

Use of Devices for Instruction 

 Never 

Several times a 

year 

2-4 times a 

month 2-3 times a week Daily 

Technology Type N % N % N % N % N % 

Projector 47 15.46 5 1.64 7 2.30 17 5.59 228 75.00 

Teacher laptop computer 17 5.59 12 3.95 8 2.63 58 19.08 209 68.75 

Teacher desktop computer 44 14.47 19 6.25 15 4.93 27 8.88 199 65.46 

Interactive whiteboard 138 45.39 24 7.89 16 5.26 34 11.18 92 30.26 

iPad or tablet computer 228 75.00 28 9.21 14 4.61 18 5.92 16 5.26 

Classroom response system 174 57.24 47 15.46 40 13.16 29 9.54 14 4.61 

Other 74 24.34 98 32.24 103 33.88 18 5.92 11 3.62 

MP3 player/iPod 34 11.18 63 20.72 147 48.36 50 16.45 10 3.29 

Video conference unit 273 89.80 10 3.29 7 2.30 6 1.97 8 2.63 

Digital camera 200 65.79 61 20.07 27 8.88 10 3.29 6 1.97 

Older technologies  73 24.01 87 28.62 94 30.92 44 14.47 6 1.97 

Document camera 143 47.04 115 37.83 35 11.51 7 2.30 4 1.32 

Video camera / camcorder 239 78.62 44 14.47 14 4.61 5 1.64 2 0.66 

DVD player 260 85.53 32 10.53 9 2.96 2 0.66 1 0.33 

 

 

 

 

 

 

 

 

 

 

 

 

 



Williams, Warner, Flowers and Croom             Accessibility and usage…  

Journal of Agricultural Education 199   Volume 55, Issue 4, 2014 

Table 4 

 

Use of Software Programs for Planning and Instruction 

 

Not 

available Never 

Several 

times a year 

2-4 times a 

month 

2-3 times a 

week Daily 

Technology Type N % N % N % N % N % N % 

Internet browser (e.g., Internet Explorer, Mozilla 

Firefox, Apple Safari, Google Chrome) 4 1.32 3 0.99 2 0.66 10 3.29 32 10.53 253 83.22 

Software for managing student records (attendance, 

grades, reporting) 4 1.32 16 5.26 10 3.29 11 3.62 26 8.55 237 77.96 

Word processing software (e.g., Word, Pages) 0 0.00 3 0.99 10 3.29 20 6.58 91 29.93 180 59.21 

Software for making presentations (e.g., PowerPoint, 

Keynote) 1 0.33 5 1.64 21 6.91 41 13.49 96 31.58 140 46.05 

Spreadsheets and graphing programs (e.g., Excel, 

Numbers) 1 0.33 12 3.95 54 17.76 83 27.30 90 29.61 64 21.05 

Software for administering tests (e.g., Elements) 6 1.97 21 6.91 30 9.87 98 32.24 104 34.21 45 14.80 

Database management software (e.g., Access) 32 10.53 114 37.50 54 17.76 48 15.79 37 12.17 19 6.25 

Subject-specific programs (e.g., iCEV, My CAERT) 70 23.03 86 28.29 58 19.08 40 13.16 38 12.50 12 3.95 

Video or Audio player (e.g., Windows Media Player, 

iTunes) 23 7.57 88 28.95 76 25.00 63 20.72 45 14.80 9 2.96 

Drill/practice programs/tutorials 53 17.43 86 28.29 71 23.36 53 17.43 32 10.53 9 2.96 

Publication software (e.g., Publisher) 25 8.22 58 19.08 116 38.16 68 22.37 30 9.87 7 2.30 

Simulation and visualization programs 74 24.34 101 33.22 67 22.04 36 11.84 21 6.91 5 1.64 

Other (please specify) 253 83.22 30 9.87 4 1.32 8 2.63 5 1.64 4 1.32 

Photo creation and editing software (e.g., Photoshop, 

Picasa) 37 12.17 86 28.29 106 34.87 44 14.47 27 8.88 4 1.32 

Website composer (e.g., Dreamweaver, Seamonkey) 67 22.04 159 52.30 49 16.12 17 5.59 9 2.96 3 0.99 

Video creation and editing software (e.g., Windows 

Movie Maker, iMovie) 40 13.16 123 40.46 111 36.51 20 6.58 9 2.96 1 0.33 
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Table 5 

 

Use of Web Services for Planning and Instruction 

 

Not 

available Never 

Several 

times a year 

2-4 times a 

month 

2-3 times a 

week Daily 

Technology Type N % N % N % N % N % N % 

Curriculum planning (e.g., Moodle for blueprints & 

instructional outlines) 4 1.32 15 4.93 54 17.76 95 31.25 93 30.59 43 14.14 

Data sharing services (e.g., Google Documents, 

Dropbox) 12 3.95 75 24.67 48 15.79 65 21.38 67 22.04 37 12.17 

Learning Management System (e.g., Blackboard, 

Moodle) 22 7.24 84 27.63 61 20.07 60 19.74 48 15.79 29 9.54 

Social networking websites (e.g., Facebook, Twitter, 

Google Plus, FFA Nation) 31 10.20 125 41.12 43 14.14 41 13.49 41 13.49 23 7.57 

Personal website, blog, or wiki 25 8.22 101 33.22 68 22.37 44 14.47 45 14.80 21 6.91 

Chapter website, blog, or wiki 30 9.87 99 32.57 60 19.74 52 17.11 48 15.79 15 4.93 

Video sharing (e.g., YouTube, School Tube) 24 7.89 90 29.61 55 18.09 66 21.71 55 18.09 14 4.61 

Social bookmarking (e.g., Diigo, Delicious, Pinterest) 46 15.13 185 60.86 22 7.24 27 8.88 15 4.93 9 2.96 

Photo sharing (e.g., Flickr, Picasa) 37 12.17 188 61.84 40 13.16 25 8.22 9 2.96 5 1.64 

Online presentation websites (e.g., Prezi, Animoto, 

Glogster) 29 9.54 125 41.12 74 24.34 44 14.47 29 9.54 3 0.99 

Other (please specify) 246 80.92 41 13.49 6 1.97 7 2.30 1 0.33 3 0.99 
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Table 6 

 

Student Use of Computers and Tablet Computers 

 

Not 

available Never 

Several 

times a year 

2-4 times a 

month 

2-3 times a 

week Daily 

Technology Type N % N % N % N % N % N % 

Computers - In your classroom 37 12.17 26 8.55 62 20.39 63 20.72 66 21.71 50 16.45 

Computers - Other location in your school 9 2.96 36 11.84 107 35.20 87 28.62 33 10.86 32 10.53 

Tablet computers - In your classroom 147 48.36 91 29.93 27 8.88 15 4.93 13 4.28 11 3.62 

Tablet computers - Other location in your school 139 45.72 101 33.22 32 10.53 15 4.93 9 2.96 8 2.63 

  
Table 7 

 

Student Use of Educational Technology 

 

Not 

applicable Never 

Several 

times a year 

2-4 times a 

month 

2-3 times a 

week Daily 

Activity N % N % N % N % N % N % 

Correspond with others (e.g., students, teachers, 

experts) via email, network, or Internet 20 6.58 72 25.35 72 25.35 68 23.94 40 14.08 32 11.27 

Prepare written text (e.g., word processing) 7 2.30 33 11.11 111 37.37 84 28.28 51 17.17 18 6.06 

Conduct research (e.g., Internet searching, using 

reference materials on CD-ROM) 5 1.64 12 4.01 114 38.13 91 30.43 65 21.74 17 5.69 

Use social networking websites 34 11.18 174 64.44 39 14.44 31 11.48 12 4.44 14 5.19 

Other (please specify) 242 79.61 44 70.97 7 11.29 4 6.45 4 6.45 3 4.84 

Develop and present multimedia presentations  11 3.62 31 10.58 137 46.76 92 31.40 19 6.48 14 4.78 

Solve problems and analyze data 16 5.26 67 23.26 106 36.81 67 23.26 36 12.50 12 4.17 

Create or use graphics or visual displays  8 2.63 59 19.93 118 39.86 74 25.00 36 12.16 9 3.04 

Contribute to blogs or wikis 37 12.17 199 74.53 33 12.36 17 6.37 13 4.87 5 1.87 

Conduct experiments or perform measurements 18 5.92 80 27.97 103 36.01 69 24.13 29 10.14 5 1.75 

Create art, music, movies, or webcasts 28 9.21 138 50.00 94 34.06 32 11.59 10 3.62 2 0.72 
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Conclusion, Recommendations, and Implications 

Based on the results of this study, over half (51.64%) of the North Carolina agriculture 

teachers use Microsoft Windows XP, the most often at school.  Released in 2001, Microsoft 

Windows XP is over 10 years old (Microsoft, 2001).  Only 26.32% (n = 88) of the teachers used 

Microsoft Windows 7, the newest Windows operating system.  Most agriculture teachers do not 

have access to the most up-to-date Windows operating system. 

Almost all agriculture teachers (98.03%) had access to projectors.  These results are 

consistent with the U.S. Department of Education’s Educational Technology in U.S. Public 

Schools: Fall 2008 (2010) which reported 97 % of schools had projectors.  Most agriculture 

teachers also had access to digital cameras (88.49%) and interactive whiteboards (61.84%).  These 

results are somewhat low compared to the U.S. Department of Education’s findings that digital 

cameras were available in 93% of schools and interactive whiteboards in 73% of schools.  Less 

than 12% of agriculture teachers did not have access to a teacher desktop or laptop computer, a 

DVD player, and older technologies such as VHS or an overhead projector.  Over half of the 

agriculture teachers did not have access to new educational technologies such as video conference 

units, iPads or tablet computers, and MP3 players or iPods.  Overall, agriculture teachers had 

reasonable access to a variety of teacher-based devices. 

Over 65% of agriculture teachers used a projector, a teacher desktop computer, and a 

teacher laptop computer on a daily basis.  These technologies were also the most available and 

always in the classroom.  Agriculture teachers are using the technologies that are easy to access 

within their own classrooms.  On the other hand, most agriculture teachers had DVD players 

(94.08%) and older technologies such as VHS or an overhead projector (92.43%) always in the 

classroom, but 85.53% and 24.0% of agriculture teachers, respectively, never use these 

technologies.  North Carolina agriculture teachers are using newer technologies instead of older 

technologies. 

Additionally, over 75% of agriculture teachers had access to all the software programs 

listed on the survey instrument and used an Internet browser and software for managing student 

records on a daily basis.  The majority of agriculture teachers used publication software several 

times a year.  However, this rate of frequency is appropriate for these different types of technology.  

Agriculture teachers also had limited access to simulation and visualization software programs and 

website composer software such as Dreamweaver or Seamonkey. Over 60% of the agriculture 

teachers that had access to social bookmarking and photo sharing never used them.  A higher 

percentage of agriculture teachers reported never using these web services as compared to the 

percentage of agriculture teachers that did not have these technologies available.  These web 

services are relatively new; therefore, agriculture teachers may be unaware of their existence or do 

not know how to use them. 

Most agriculture teachers had access to computers either in their classroom or at another 

location in the school for student use.  Students used these computers several times a year or 2-4 

times a month.  On the other hand, almost half of the agriculture teachers did not have access to 

tablet computers.  Of the agriculture teachers that did have access to tablet computers, most of the 

students never used the tablet computers or only used them several times year.  The most frequently 

performed activity using educational technology by agriculture students in the classroom was 

conducting research such as Internet searching or using reference materials on CD-ROM.  Using 

social networking websites, creating art, music, movies, or webcasts, and contributing to blogs or 

wikis were rarely used student activities in the classroom.   

Based on the survey results, when agriculture students used technology in the classroom, 

they were typically using basic technology skills, and when compared to teacher use of technology, 

the students’ use is considerably less frequent.  Other research suggested the lack of student 

technology use might be the result of the lack of pedagogical knowledge.  Russell, Bebell, O'Dwyer, 

and O'Connor (2003) and Sangra and Gonzalez-Sanmamed (2010) found teachers tended to use 
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technology more for teacher-centered activities such as gaining attention, student response, and 

transmitting information compared to student-centered activities such as interaction and 

communication.  

To increase student use of technology, agriculture teachers need to be better informed as 

to what contributes to effective technology use for learner-centered instruction.  Agriculture 

teachers who have successfully integrated a learner-centered approach could share lesson plan 

examples, artifacts of student work, and best practices for technology inclusion. Also, observations 

should be conducted in agriculture classrooms that emphasize a student-centered approach to 

technology integration. These observations could be used in the development of practitioner 

appropriate research findings and recommendations that could be distributed at state and national 

agriculture teacher conferences.  

The findings of this research study can make an important contribution to professional 

development offerings. The knowledge of technology hardware and software agriculture teachers 

have access to and utilize on a regular basis can inform the development of appropriate workshops 

and trainings. Most teachers reported having access to several technologies that were rarely used 

such as photo and video creation and editing software. Many of these programs are offered for free 

or at little expense via the Internet. The integration of such topics into professional development 

would help increase teacher awareness of the technology and ideas for classroom integration.    

Future research should be used to replicate this study and examine agriculture 

teachers’ access to and use of educational technology in different states. Additional inquiry could 

further examine the integration of educational technology in agriculture classrooms through the use 

of classroom observations and teacher interviews. With the rapid change in technology, research 

must be conducted on a consistent basis. A longitudinal study could investigate how the availability 

and utilization of educational technology in agricultural education changes over time.  
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